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CHAPTER ONE
Introduction
Status o f Technology Education
Technology had played an increasingly important role in human life since

the Industrial Revolution of the eighteenth century, especially since the end of
World War II. Each individual technology’s impacts went beyond the technology
itself. It was associated with politics, social changes, the military, the economy,
the environment, even ideology. The invention o f television and its extreme
popularity not only brought humans a new entertainment tool, but it promoted the
diffusion o f new thoughts and ideologies. The automobile’s popularization
brought people more conveniences, but heat from the automobile engines raised
the earth’s temperature, and their emissions affect the ozone layer. In order to
study and cope with the impacts o f technology, different educational disciplines
were developed. Technology education was one of them.
The transition o f Technology Education from Industrial Arts was
advocated by the faculty at West Virginia University in 1969 (West Virginia
University, 1969). In increasing numbers, industrial arts programs in American
public schools and universities changed their name and study content to technology
education. By 1996, technology education was a recognized discipline in
American secondary schools. It was a required program in some states, such as
Maryland and New York. Like any education program, the value of technology

1
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education rests on the quality of the learning activities and content it provides.
Maley (1991) thought that there were three values related to technology
education:
Personal values those contributions directly related to the physical,
psychological, and social development of the individual;
Academic values those contributions that provide for an enriching and
relevant academic experience;
Societal values those contributions that enhance and strengthen the
individual’s capabilities to function effectively as a citizen in a democratic,
technological society, (pp. 4-5)
In general, the American version o f technology education had a close relationship
with mathematics and science. However, in most cases, it placed more emphasis
on research, creative thinking, the ability to solve problems, and social impacts
than either mathematics or science curriculum. By this time, technology education
also had an impact in Canada, Europe, Asia, and other parts of the world. Based
on their individual situations and cultural identities, technology education
programs in these countries had different characteristics. For example, the British
program focused on design and technology education. Germany had a welldeveloped vocational education system, and technology education was just
beginning to be introduced into its schools (McCormick, 1992). Japan had little
vocational education, very academic general education, and no technology
education (in name) in its schools (McCormick, 1992). Taiwan was greatly
influenced by the American technology education model (Lee, 1990). In China in
1996, there was no educational program or curricula that provided students with

2
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many o f the concepts that were to be found elsewhere in technology education
programs throughout the world.

Perspective o f Technology Education in China
China’s government wanted its country to become a powerful industrial
country by the middle of the 21st century. They wanted to accomplish the
modernization o f the agricultural, industrial, national defense, and science and
technology sectors (Deng, 1993). The development o f the science and technology
sector would provide the power and direction for the other sectors. Since
education was the foundation for science and technology, without popularizing
education on a national scale, the proposed modernization would be only a
beautiful dream. How would China develop its education? What kind o f models
were suitable for China’s general education, vocational education, and technical
education? Based on the experiences and research from China and other third
world countries, traditional general education, which usually did not include
technology education, often did not match the real situations in the countries
(Pytlik, 1983). Obviously, not all graduates from third world senior secondary
schools had a chance to enter a university. However, many of them were not able
to find work after they were eliminated by the entrance examination for university
education because they lacked basic working skills and training.
Some third world countries were advised to undertake vocational

3
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education programs similar to those that Germany had developed. However, the
real life situation o f most third world countries was totally different from
Germany’s. The third world countries did not have enough financial capability to
purchase the needed equipment for high tech vocational schools. In addition,
nearly all o f the people in Germany were literate; one-third or more of the
population in third world countries were often illiterate. Thus, what a German
vocational school could produce was very different from what China’s vocational
schools or other third world countries could produce.
Since technology education in American and some other industrial
countries was built on general education rather than vocational education, students
can study technological literature, understand the interactions between technology
and society, and develop a basic knowledge o f modem technology through the
study o f technology education. This method produced many positive results.
Therefore, given its current situation, China could learn much from these more
highly-developed countries. It could help to promote the modernization for which
China was striving.

China and Its General Education
China is situated within the eastern continent of Eurasia and has an area of
3.696 million square miles (9.6 million square kilometers). Based on the latest
census in 1995, it had 1.21 billion people (The State Statistics Bureau, 1996).

4
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China has had over five thousand years o f civilization and culture. The Communist
Party had been in power in mainland China since 1949. In 1992 a socialist market
economy replaced a planned economy which had been carried out for over forty
years (Deng, 1993). The Reform and Open Door Policy made China stronger, and
many Chinese people led a better life style. Annual income per person in the urban
areas in 1995 was 3,893 Chinese Yuan ($467), and in the rural areas it was 1,578

Chinese Yuan ($189) (The State Statistics Bureau, 1996). China can launch manmade satellites and had developed nuclear weapons. But there were still sixty five
million very poor people, whose annual income per person was around $30 (China
Communist Party and the State Council, January 8, 1997). In 1996, China was
actively developing its economy. But problems persisted in the country. These
problems were related to morality, population, the environment and the ecosystem,
and unemployment. In order to cope with these problems, it was very important to
educate the Chinese people, especially the younger generation, about technology
and its effect on people and society. It was they who would determine the future
o f China.
As mentioned above, China had many problems. The reasons for these
problems were diverse. However, some of the problems resulted from a
technology being out o f control. For example, the large scale use of coal that
resulted in the pollution of much o f China’s environment. In order to prevent the
problems from becoming worse, the Chinese people needed to have a greater

5
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understanding o f the problems, and technology’s role in them.

Overview o f Chinese Education
During this century, China has made great progress in education. There
were almost one million schools o f various types at all levels, with 200 million
students attending (see Table 1).

TABLE 1.

New and Total Enrollment in China Schools in 1996

School Type

New Students Enrolled in 1996

Primary School
Junior High School
Senior High School
Vocational School
Undergraduate
Graduate School

Total Student Enrollment

NA
NA
NA
NA
966,000
59,000

136,150,
50,480,
7,700,
10,100,
2,656,
162,

000
000
000
000
000
000

Source: State Statistics Bureau (April 7, 1997). Statistical report o f national
economy and social development in 1996. People's Daily (overseas edition).
Beijing, China.

In 1996, the Chinese education system was educating the largest
population in the world. All Chinese people, including minorities, women, and the
disabled, enjoyed the same right to receive an education (The State Education
Commission o f the People’s Republic o f China, 1994a). More than 77% of the
people who were above 15-years old in 1990 were literate (Encyclopedia

6
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Britannica, 1995). A nine-year compulsory education system had been introduced
by planned stages. The State Council o f the People’s Republic of China (1994)
has the following plan:
By the year 2000, China should realize universal 9-year compulsory
education (including junior secondary vocational education). That is to
say, universal 9-year compulsory education must be achieved in areas
comprising 85% o f the country’s total population. The ratio of school-age
boys and girls enrolling in junior secondary schools must reach
approximately 85%; for primary school enrollment, the ratio should be
about 99%. (pp. 1-2)
China was a developing country, and suffered many wars as well as internal
chaos in the 20th century. Under those situations, the above educational
achievements were unusual. If Chinese education continued to develop in the
manner planned, it could greatly increase and promote China’s development
efforts.

Curriculum Dominated bv Chinese Languages and Mathematics
The tradition o f respecting education has prompted common people to
treat education as pure academic learning rather than an all-round development for
young children. Some reformers have advocated all-round development since the
early part o f the 20th century (Hu, 1988). Based on the reformers’ thought, such
“all-round development” should include morality, intelligence, physical education,
arts, and labor. But because Chinese language and mathematics had dominated the
general education curriculum, and because traditional educational thought has

7
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resisted the development, this curriculum change never did produce the expected
results. As for industrial arts and technology education, they have never been a
component o f general education in mainland China. They are strange and
unknown terms for most Chinese educators and students.

The Labor and Technical Education Program
For developing students’ ability to do labor, what China had in its general
education curriculum in the mid-l990’s was called the Labor and Technical

Education Program. In a brochure by the State Education Commission of the
People’s Republic of China (1994b) the following description for the labor and
technical education program was given:
Teaching practical work and technical skills is a regular subject in primary
and middle schools. The main aims are to cultivate a correct attitude in the
children toward manual work, good habits, and the love for work and
working people. At the same time the students can learn some basic
knowledge and skills so that they can grow up with a better ability to cope
with life. (pp. 17-19)
The labor and technical education program began in the third grade and continued
to the end o f elementary school. The program was also included in junior
secondary schools and senior secondary schools for all students. The program was
similar to manual training and home economics programs in the Western countries
about one hundred years ago. Even these antiquated courses were not universal in
China. The reasons for this were because the courses were not examination
subjects for entrance into high school and university, because there was a shortage
8
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o f qualified teachers, and because o f insufficient resources (Lee, 1995").
The lack o f a developed curriculum for these courses at both the central
and local levels was another reason for the failure. It was a very common
phenomenon for examination subjects, such as Chinese language and mathematics,
to occupy the other courses’ teaching time, since students, students’ parents,
teachers, and school administrators did not care about the other courses. As long
as the students passed the critical examinations, no one was against taking teaching
time away from manual work and working skills, as well as other non-examination
subjects. Some educators, parents, and students thought that it was unnecessary
to even take the courses in general education. Because the Chinese school system
gave little relevance to the all-round development program, the Chinese student
became an examination machine. They had very high examination scores, but very
low abilities to handle problems from the complicated, real world. Many Chinese
students had little knowledge about the real world except some pure academic
knowledge. Many of them even lacked basic living skills.

Importance o f Implementing Technology Education into China
How can the above problems be solved? Importing technology education
into China was one of the possible solutions. Although it was not a panacea,
adding technology education to the general education curriculum in China will
allow the Chinese people to have increased knowledge of technology and its

9
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impacts on Chinese society and culture. For example, each Chinese student should
have a basic knowledge and understanding o f modem technology. With this
knowledge, it would be easier for him or her to be competent in the current future
workplace. Also, protecting the environment would become each persons duty
rather than only government propaganda.

Needs/ Problems
University Prepared Education
In the mid-1990’s, only 4.4% of the Chinese people who were 20-24 years
old had the chance to enter a university (Lower China’s higher education
population, June 13, 1995). Passing The National University Entrance

Examination was the only bridge to higher education. In order to realize their
dream of a university education, students had to begin their preparation in
elementary school. Only the students who could enter key junior secondary
schools had a chance to enter key senior secondary schools. Only students from
key senior secondary schools had a possibility to pass the National University
Entrance Examination. The key senior secondary schools had the most qualified
teachers, a sufficient supply o f laboratory equipment and library books, and a
healthy study atmosphere. Therefore, pupils from the 5th or 6th grade gave up
nearly all their fun activities to prepare for the Key Junior Secondary School
Entrance Examination. So did students preparing for the Senior Secondary School

10
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Entrance Examination and The National University Entrance Examination. These
students paid attention only to subjects which were included in the examinations,
and forget nearly all activities unrelated to the examination subjects. Therefore, if
technology education materials were not included in the examinations, they were
not likely to be included in the curriculum.

Qualified Teachers
Qualified technology education teachers were one o f the most crucial
elements for successfully importing and implementing technology education.
Unlike America and other countries, there were no industrial arts education or
technology education teacher training programs in Chinese normal universities
until 1995. Teachers o f labor and technical education programs, which were
offered in Chinese general education, were often workers in elementary and
secondary schools, or teachers in other subjects. No one paid attention to their
teaching quality. Without doubt, the teachers’ knowledge and skill abilities did not
meet the requirements for teachers o f technology education courses. If China
wanted to import the whole package of technology education programs from
America or other countries, it would need a separate specialization for technology
education teachers, as can be found in the American public schools. Otherwise,
who could teach the technology education courses? But Chinese educational
administration organizations did not realize the importance of technology

11
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education. Since there were no teachers o f teachers in Chinese normal universities,
it would have been very difficult to set up a new technology education curriculum
in China. Given this situation, integrating technology education concepts into
existing mathematics and science curriculum was determined to be a viable
solution. After receiving in-service training, science and mathematics teachers
should be capable o f teaching technology education concepts within their overall
curriculum.

Facility and Financial Needs
The modular approach for teaching technology education was the new
method introduced in the 1990’s in America. Through a modular laboratory,
students simulated real world technological applications. For example, students
learned how to build a bridge by using wooden sticks. After they finished their
construction work, they used equipment to test the strength of the bridge. This
method for teaching and studying technological concepts allowed students to learn
how to solve problems and to think like real engineers rather than just have fun.
However, it was not realistic for China to import the modular laboratory, because
it was too expensive.
Although the absolute budget for Chinese education from the central and
provincial governments was increasing, nearly all schools nationwide felt their
budgets were very tight. Some local governments were so poor, they could not

12
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pay their teachers’ salaries on time. Some schools were so poor they had no
money to buy chalk. Although these were extreme examples, the budgets for most
schools in China were very limited. One of the major reasons for this was that the
inflation rate of the whole country was much higher than the increasing level of the
education budgets. Under this situation, it was impossible for Chinese schools to
purchase modular laboratory equipment which was used by many American
schools. Only a few schools which were located in big cities or coastal cities could
have the financial ability to purchase the equipment. Therefore, it was determined
that it would be necessary for most Chinese secondary school teachers to teach
their students technology education concepts by using the equipment currently
found in their science laboratories.

Curriculum Materials
If technology education courses were to be offered in China, what kind of
curriculum materials would be suitable for the current Chinese society and culture?
If technology education existed as a separate category of the Chinese general
education system, who would have the ability to write and edit the required
materials? The simplest way to handle the problem would have been be to
translate contemporary foreign curriculum materials for China’s education system.
However, not all of the materials would be relevant. For example, as noted above,
one of the important contemporary approaches for technology education programs

13
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in America was the modular laboratory. But this approach was not even popular
everywhere in America, since it was so expensive. Therefore, because o f the cost,
it was determined that it would be impossible to use the modular laboratory
approach in China. Any new curriculum materials had to take into consideration
China’s current financial situation. The curriculum materials had to be not only
successfully transplanted, but they also had to be able to grow in the new
environment.

Problem Statement
The problem o f this research was to design a model for integrating
technology education concepts within the Chinese mathematics and science
curricula.

Purposes of This Research
The purposes o f the research were:
1. To create a mechanism to demonstrate to China’s educational
administrators the importance of studying technology as a major part of
China’s school curriculum;
2. To find a suitable way to import technology education into China by
providing an approach for integrating technology education concepts
into mathematics and science curricula.

14
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Research Questions
Because the Western countries had more experience in implementing
technology education, and because there was no technology education program in
China, this research attempted to answer the following questions:
1. Was it possible to directly import a Western style technology education
curriculum into China?
2. If not, what technology education content would be most compatible
with China’s current mathematics and science curricula?
3. What learning activities would be most appropriate?
4. What teaching methods would be most appropriate?
5. What type o f teacher in-service training would be required for
incorporating the identified concepts?

Assumption for the Study
One assumption was made when designing this study. It was that
integrating technology education concepts into the general education mathematics
and science curriculum would be required by China’s education system in the very
near future. China’s current economic and technological development were the
major reasons that prompted this assumption. China had been an active country in
worldwide economic development since the I980’s. In order to continue and
expand this development, the Chinese education system also had to develop. Deng

15
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Xiaoping (1993) said: “Chinese education must meet the requirements for
modernization, keep pace with the whole world, and confront the needs for the
future” (p. 35, translated from Chinese by author). However, it was further
assumed that a western style modernization scheme was not appropriate. It must
be modified to fit into China’s existing educational system.
In addition, Chinese schools had trained many high quality students in
mathematics, physics, chemistry, biology, and related sciences. These students had
a good reputation throughout the world. However, the purpose of the Chinese
education system was not just educating a few excellent prospective scientists.
The Chinese education system MUST be responsible for the education of the entire
Chinese population. Educating each Chinese person to become a qualified and
responsible citizen was seen as the most important task for the system.
Finally, the small group of prospective scientists should have knowledge of
the current technological trends and developments. In order to realize the above
targets, it was proposed that technology education concepts be added to the
Chinese education system. If the concepts related to technology education
continued to be ignored by the Chinese education system, the younger generation
would continue to have little awareness of the contemporary technology, its
societal impacts, and its literature. They would have a difficult time coping with
problems resulting from the newly instituted economic development, and would
lag behind the world in this important educational trend. In order to allow

16
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students to fully develop, it was determined that China must create a technology
education emphasis within its general education curriculum which had Chinese
characteristics.

Limitations o f the Study
1. Because there were large differences between China’s rural and urban areas in
the economic, cultural, communication, and transportation infrastructures, it
was not possible to use a uniform curriculum to cover the whole country.
Normally, the Chinese compulsory education plan was implemented in different
ways in different places. Therefore, this study was limited to curriculum for
China’s urban areas, especially the large cities.
2. This study was limited to a review o f the current technology education
concepts, methods, and activities in the following areas: the United States,
Japan, Taiwan, and the United Kingdom.

Procedure
Methods for Collecting Data
The researcher used the case study as the basic methodology. It used three
methods to collect data:
1. A review o f related materials;
2. A field study o f selected junior and senior secondary schools in America
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and China;
3. Interviews with experienced educators familiar with the status of
technology education programs in selected countries.
The data came come from the following areas: Japan, Taiwan, the United
Kingdom, and China (records of the interviews can be found in APPENDICES A
through H); and the American o f states Illinois, Iowa, Maryland, Massachusetts,
and New York.

Assessing the Data
1. Each state and country’s educational data was summarized;
2. The advantages and disadvantages o f their current technology education
program were identified;
3. The major concepts within the programs were identified;
4. The identified concepts that would be readily acceptable into the current
Chinese educational system were determined;
5. The gathered information was organized into concepts for providing Chinese
students with experiences related to technology literacy and problem-solving
techniques, and that included examples of the systems approach to technology
education which contained the components of production, communication, and
transportation;
6. Additions and changes were made as indicated by the review;
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7. A methodology for integrating the selected materials into China’s education
system was developed.

Definition o f Terms
Behavioral objective: Behavioral objective is a target of actions, which indicate
specific and directly observable behavior (Gronlund, 1978). Behavioral objectives
are precise specifications of educational outcomes, and supply the best basis for
developing an instructional program, since the program can be field tested and
revised until it meets its objectives (Borg & Gall, 1983).

Concept: A concept may be thought of as an instrument for the objective of
attaining a familiarity in thought with some range of facts and also for attaining an
understanding of what counts as a fact o f a given kind. As a map with a specific
purpose, concepts may be regarded as devices for thinking o f the facts in a way
which may be useful for some further end. When one learns a new concept, he or
she may learn how to use the concept in relation to others and how to apply it.
(Peters, 1967). For example, people may study and master concepts, principles,
and criteria o f appraisal rather than learn some skills in the study of mathematics,
science, or the social sciences.
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Industrial Arts: Industrial Arts had been a part of general education before it was
replaced by Technology Education. It was a transition from Manual Arts in the
early twentieth century. The major industrial arts contents were electronics,
woodworking, metal working, and drafting. Usually only boys were students in
the course. “Industrial arts education was generally considered as part o f a total
liberal educational program” (Wright & Barella, 1981, p. 15).

Key School: Since 1978, selected schools in China at the elementary, secondary,
university levels were chosen as key schools. The key schools usually had a good
reputation in society, a strong faculty, better quality equipment, and a high number
o f students who went on to enter upper level schools. Therefore, these schools
attracted the better prepared students. The key school system enabled the students
preparing for university studies to have more opportunities to study and prepare
for the university examination.

The National University Entrance Examination: The National University Entrance

Examination was the only bridge for young Chinese students to enter Chinese
universities. The examination was organized and supervised by the State
Education Commission of the People’s Republic of China (SEdC). It was held
during the first week o f July each year. Every county had at least one examination
station; the larger counties had several. Any male or female student less than
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twenty five-years o f age had the right to take part in the examination. The
contents o f the examination were based on a uniform national curriculum for
senior secondary schools. Experienced faculty from prestigious senior secondary
schools and universities created the examinations. The examinations included two
tracks. One was for liberal arts. The other was for science, engineering,
agriculture, and medicine (science track). Both tracks shared three common
examination subjects. These common subjects were Chinese language,
mathematics, and foreign language. The mathematics test for prospective liberal
arts students was simpler than the test for prospective science track students.
There were two required subjects, history and politics, for prospective liberal arts
students, and two required subjects, physics and chemistry for prospective science
students (Ba, 1995). Since China had a one thousand three hundred year history
o f the Imperial Examination, the Chinese people saw the National University
Entrance Examination as a modem version of the Imperial Examination.
Therefore, the National University Entrance Examination had a great influence on
Chinese education and society, and was fully accepted by nearly everyone in China.

The Reform and Open Door Policy: The Reform and Open Door Policy was a
nationwide formal policy in China. It was advocated and approved by the Third
Plenary Session o f the Eleventh Central Committee of the China Communist Party
in December, 1978. The policy had been in effect since that time. The reforms
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included agricultural, industrial, financial, educational, science and technology
reforms, and even some political reform. The open door was mainly open to the
Western countries. Based on Deng Xiaoping’s idea, the socialist market economy
replaced the planned economy in 1992 (Deng, 1993). The transition in economic
structure allowed the reform and open door policy to reach a new stage. The
policy improved the living conditions for a large number o f the Chinese people and
allowed China to become stronger internationally. However, it also produced
some new ethical, social, and economic problems.

Technology Education: Technology Education was an integral part of general
education in the United States and other countries. It was a transition from

Industrial Arts in the 1970’s. It studied modem technology’s societal impacts in
four major areas, communication, production, transportation, and bio-technology.
The modular laboratory was one of the latest approaches for teaching technology
education. Maley (1991) thought “it is a comprehensive, experience based
educational process designed to develop a population that is knowledgeable about
technology, its evolution, systems, techniques, its utilization in industry and other
fields, and its social and cultural significance” (p. 1). Bamford (1995) thought:
technology education teaches students how to solve problems; to work
effectively as team members; to assess and use information, resources, and
technologies; and to select the appropriate technology to solve a problem.
(P- 4)
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Technology education had a close relationship with mathematics and science.
Concepts and principles o f mathematics and science provided a solid foundation
for technology education, especially, technological problem-solving. Integrating
mathematics, science, and technology education had become a new trend.
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CHAPTER TWO
Review o f Literature
What is technology education? Why had it, or its previous forms, been
existing for over a century? In order to understand the fundamental questions
about technology education, it was necessary to review its basic philosophy and
rationale. Why did the previous forms of technology education change their names
and nature? Studying its transitions provided some answers to the questions.
How did the various states in the United States and the educational systems in
other countries interpret the philosophy and rationale o f technology education?
What kind o f experiences did these programs provide? This chapter explored
these issues.
Technology education attempts to educate people to become
technologically literate and provide other advantages to students. However,
before any program can be transferred to a new country, the educational system of
the new country must be studied to ensure that there is a proper fit within the
culture. That way the educators will know what parts of the program can be used
and what parts cannot. Therefore, for this research, it was important to review the
Chinese educational system. The last section of the chapter is a review o f potential
research methodologies.
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The Evolution o f the Philosophy of Technology Education
The origin o f the philosophy o f technology education may be traced back
to the nineteenth century. As technology and society developed, the philosophy
also changed, to the point that the current philosophy of technology education had
little in common with its original form. However, studying how this philosophy
evolved, may aid in an attempt to transfer the program to a new country.

Social Settlement Movement in England
Large scale industrial development in Europe in the nineteenth century not
only prompted industrialization, but also resulted in laissez-faire capitalism, as well
as many social injustices. The people within the European society had different
attitudes toward these social phenomena. The social settlement movement
“criticized laissez-faire capitalism and believed that planned social change was
possible through strong, intelligent leadership”(Luetkemeyer, 1985, p. 98). The
purposes o f the movement were to make each member of the society a creative
person, and to become a master o f industry rather than a slave to a machine
(Luetkemeyer, 1985). The purposes could be achieved by education which
provided a manual skill, an understanding of technology, and a basic general
education (Naylor, 1971).
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Karl Marx's Capital
Karl Marx (1818-1883) is commonly known as an originator o f the
political system called communism. But his study and influence were not limited
to the political field. After the industrial revolution o f the eighteenth century, large
scale industries, such as textiles, were widely developed in Europe. On the one
hand, workers during this period were engaged in heavy physical labor, usually 12
hours or more per day. As long as machines were running, the workers were kept
working. On the other hand, as the large scale industries focused more and more
on the division o f labor, each worker was involved in a specialized function. All
they did each day was to simply repeat the same activities over and over. The
workers did not have any other knowledge and skill besides this specialized
activity. Therefore, the workers became slaves of the machines. Marx thought
workers should receive flexible and transferable training and education. The
training and education should include knowledge of technology and the practical
handing o f various implements o f labor. In this way workers would become totally
developed individuals rather than simply an accessory of a machine (Marx, 1977).

John Dewey’s School and Society
John Dewey (1859-1952) was one of the most important educators in
America. However, his educational philosophy and ideas influenced not just
education in the United States, but education systems throughout the world.
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Among his philosophy and ideas were his opinions about school and society that
have made critical contributions to the development o f manual training. Winn
(1959) believed that: “Education may be defined as a process o f continuous
reconstruction o f experience with the purpose o f widening and deepening its social
content, while, at the same time, the individual gains control o f the methods
involved” (p. 32). However, based on Dewey’s opinion, schools at that time could
not make the connection between theories and books and real life. The schools
were isolated from life itself. Dewey thought education in the schools should be
redesigned. Through Dewey’s social education, an individual’s education would
be integrated with society (Dewey, 1900).
John Dewey’s philosophy had a strong influence on the development of
manual training (McPherson, 1979). According to Dewey’s opinion, both
theoretical learning and practical learning should be presented in school. Students
should take part in preparatory work, develop skills, and acquire new knowledge
through manual training. The proposed training would have great significance for
a student’s education. According to Dewey (1899), when this manual training was
implemented in schools, the focus should not be simply upon doing tasks and
making products. An emphasis should also be placed on the materials and
processes used. Dewey (1900) stated: “we must conceive o f work in wood and
metal, o f weaving, sewing, and cooking, as methods o f living and learning, not as
distinct studies”(p. 11). In addition to the above points, the program should be
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integrated with other subjects. According to Winn (1959) Dewey thought that:
“In order to solve society’s own problems and remedy its own ills, society needs to
employ science and technology for social instead o f merely private ends. The need
for a society is also the need for a new education” (p. 131). Therefore, the
program should develop students’ values, abilities, and experiences. Few
programs could provide the benefits to students that manual training once did.

Frederick Gordon Bonser: One o f the Pioneers in Industrial Arts
Frederick Gordon Bonser (1875-1931) was considered one of the pioneers
in the field o f industrial arts. He was known for his definition of industrial arts, the
promotion o f the general shop, and the belief in progressive education (Volk,
1993). Bonser and Mossman (1923, p. 5) developed the first definition of

Industrial Arts:
The Industrial Arts are those occupations by which changes are made in the
form o f materials to increase their values for human usage. As a subject to
educative purpose, industrial arts is a study of the changes made by man in
the forms o f materials to increase their values, and the problems of life
related to these changes.

According to Bonser’s explanation, there were five purposes for industrial arts
programs. They were health, economics, aesthetics, social, recreational, and
technical skills. Following Dewey, Bonser thought that the major purpose of
education was the socialization of children. Children must have the ability to live
and function effectively within an industrial society. Children’s life experiences
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must connect to school life. In other words, school and education may not be
separated from life. In this way children could better cope with life itself
(McPherson, 1979).

William Warner: A Leader in Industrial Arts
William Everett Warner (1897-1971) was an innovative pioneer in the field
o f industrial education (Latimer, 1979). Warner, Warner, Bollinger & Hutchinson
(1933) stated:

INDUSTRIAL ARTS is one o f the Practical Arts, a form of general or nonvocational education, which provides learners with experiences,
understandings, and appreciation of materials, tools, processes, products
and o f the vocational conditions and requirements ••• [related] to the
manufacturing and mechanical industries, (p. 27)
The discipline o f industrial education included four parts. They were the
individual and his needs, the forces in the social economic order, the contributions
o f materials to heritage, and the professional ancestry of industrial arts. The
individual and his needs were interpreted in relation to four native impulses in A

Prospectusfo r Industrial Arts in Ohio ( 1934). They were the manipulative
impulse, the investigative impulse, the art impulse, and the social impulse.
According to Warner, these principles applied to all age, sex, race, intelligence,
and aptitude (The State Committee on Coordination and Development, 1934).
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Paul DeVore and Donald Malev’s Contribution to Technology Education
Paul DeVore (1926-

) was one o f the founders o f technology education.

He thought technology should be a primary subject for study in schools. Because
the subject now relates to the whole of human knowledge -- humanities, the
sciences, and the technologies, it was a major change from industrial arts, the
major content o f which was based previously on industry (DeVore 1967, 1969).
DeVore’s thoughts laid a solid foundation for developing technology education.
He believed that students could derive great benefits from technology education,
since it involved students in creative thinking, problem-solving, and conceptual
learning. It was one of only a few curricula in the schools that supplied a truly
multi-variable, complex, problem-solving environment to students (DeVore,
1969).
Donald Maley (1918-1993) was another founder o f technology education.
Maley (1970) used the following definition for technology education: “Technology
education is a comprehensive, experience based educational process designed to
develop a population that is knowledgeable about technology, its evolution,
systems, techniques, its utilization in industry and other fields, and its social and
cultural significance” (p. 5). Maley believed that since the demands o f a democracy
reach out for support and substance to each and every citizen, the American
education system must be focused on common citizens rather than the few, the
privileged, the elite, or just the college bound (Maley, 1986). Maley also (1977)
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thought that each student should develop the following traits through technology
education:
1.
2.
3.
4.
5.
6.

The ability to cope with new and difficult situation;
The ability to anticipate and adjust to change;
The ability to do critical thinking;
The ability to inquire and make effective analyses of information;
The ability to solve problems;
The ability to learn how to learn, (p.32)

Two Keystone Documents for Developing Technology Education

Jackson's M ill Industrial Arts Curriculum Theory and A Conceptual
Frameworkfo r Technology Education were two keystone documents for
developing the concepts for technology education. They laid the foundation for
developing and popularizing the discipline. Based on the principles in the two
documents, technology education has been replacing industrial arts in America
since the 1980’s.
Technology education was recognized as an important subject in Jackson's

M ill Industrial Arts Currictdum Theory by Hales and Snyder (1981):
Technology is considered as the knowledge and study of human endeavors
in creating and using tools, techniques, resources, and systems to manage
the man-made and natural environment for the purpose of extending human
potential and the relationship of these to individuals, society, and the
civilization process, (p.2)

A Conceptual Frameworkfo r Technology Education (1990) by Savage and
Sterry put added emphasis on technology education. They stated that “the mission
of technology education was to prepare individuals to comprehend and contribute
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to a technologically based society” (p. 31). They felt that technology education
had seven goals. Through technology education students become technologically
literate and capable by acquiring knowledge and experience in:
1. Technological method: Utilized the technological method model to
solve problems or exploit opportunities to satisfy human needs and
wants.
2. Problems and opportunities: Recognized that problems and
opportunities existed that related to and often can be addressed by,
technology.
3. Technological processes: Analyze, realize, and test technological
knowledge and resources to solve problems that satisfy human wants
and needs.
4. Resources: Identified, selected, and used resources within constraints
to satisfy human purposes efficiently and effectively.
5. Technological knowledge: Identified, selected, and efficiently used
appropriate technological knowledge to satisfy human wants and
needs.
6. Evaluation: Evaluated technological process and products in order to
enhance the quality o f life and the environment.
7. Management: Planed, organized, directed, and controlled technological
activity. (Savage & Sterry, 1990, pp. 31-32)
The Transition o f Technology Education Content: From 1870 to the Present
The history o f technology education content can be traced back to the late
nineteenth century. Although the earliest form of technology education, at the
Imperial Technical School in Russia, was vocational based, it laid the foundation
for later models. Current technology education in the United States was much
different than its earlier forms.
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Victor Della Vos: Russian System
Victor Della Vos (1829-1890) directed the Imperial Technical School in
Moscow, Russia in the late nineteenth century (Bennett, 1937). The basic purpose
o f the instruction was to provide engineers with practical technical training. The
engineers needed to know how, when, and where to use various materials, tools,
and processes. This Russian system provided an effective and economical
substitute for apprenticeship, which was not providing the necessary numbers of
technical persons for industry. It placed mechanical arts training on a pedagogical
level with other educational topics by showing that these arts could be analyzed for
their elements, and which could be taught as easily as elements of mathematics,
language, and other courses (Olson, 1957).

Otto Salomon: Slovd Model

Sloyd was a Scandinavian system of hands-on instruction to create useful
articles. The word Sloyd means handwork in German. Otto Salomon (18491907), an educator, established an industrial school for boys in Sweden in 1872
(Bennett, 1937). This was the first school that adopted the program. It included
handwork in wood, metal, paper, and leather. The target of the Sloyd model was
all students, because it developed general industrial intelligence rather than specific
tool exercises o f manual training (Herschbach, 1979). The purposes o f the Sloyd
system were to develop children’s physical, spiritual, and moral powers. It was
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theorized that through this type o f education system, students would develop the
following characteristics: independence, accuracy, diligence, and perseverance.
Students would also develop respect for work, especially physical work (Olson,
1957).

Calvin V. Woodward: Manual Training
Social background o f the manual training program. In the later part of the
nineteenth century, America was still an agricultural society. But it started to
become an industrial society in the early part of the twentieth century. Five million
people lived in cities in 1860. In contrast, twenty-five million resided in urban
areas by 1900. This rapid population explosion in American cities was caused in
part by the many immigrants who settled in the urban areas, and by farmers who
believed they could earn more money in the cities. Accompanying their parents to
the cities, larger numbers o f children entered urban schools each year.
Consequently, schools and educators had to reconceptualize both the aims and the
practices o f schooling, since the nation was experiencing a fundamental economic,
social, as well as educational transformation (Herschbach, 1979).
During the later part o f the nineteenth century, the major purpose of many
American secondary school systems was the preparation of a small amount o f elite
students for college. However, society and industry began to demand that schools
also have programs which would give pupils a good foundation for a career track
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after leaving school (Feirer & Lindbeck, 1964). Hence, the formation of manual
training programs began in the United States schools.

Manual training: all students’ subject. The first Manual Training school in
the United States was set up in St. Louis, Missouri on June 6, 1879. The major
purpose for manual training was to allow students to develop physical abilities
rather than only abstract study. Calvin V. Woodward (1837-1914) was the
founder o f the manual training school (Feirer & Lindbeck, 1964). He believed
there was a close connection between mental activity and physical activity, and that
each is secured more readily and more fully in connection with the other rather
than by itself (Woodward, 1887). Woodward (1889) believed:
more and more in the intellectual, moral and physical value of manual
training, I believe in its economic value none the less. On the contrary, I
have within the past year seen the most unmistakable evidence o f its high
industrial value, (p.76)

Therefore, all students, no matter what their educational goal, should benefit from
manual training (Coates, 1923).

The first purpose o f manual training: education. Manual training was
generally considered to have been the first form of organized technical education,
aside from drawing, introduced into American public schools. It was further
considered to have been derived from the Russian system of tool instruction and
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from the Sloyd system o f hand work. The advocates of early manual training,
however, attached values to it which distinguished it from both the Russian and
Sloyd plans. For example. Woodward thought that students should learn about the
United States Constitution and some of the Acts of Congress not because they
were expected to become congressmen, but because they were expected to
become good citizens. Therefore, based on this philosophy, the first object of
manual training was general education, and the other objectives were secondary
(Olson, 1957).

Charles A. Bennett: Manual Arts
The reasons for the transformation to manual arts. It was Olson’s (1957)
opinion that there were at least two reasons which caused the switch from manual
training to manual arts. First, manual training was too formal, too rigid, and not
truly liberal, because it confined the pupil to exercises in narrow fields and ignored
relationships with science. The second reason was the rapid development of
machine production in the last half o f the nineteenth century, which replaced many
hands-on methods in industry, and made some handicraft skills obsolete. Bennett
(1937) believed:
In the first place, manual training began in the high school with a system
organized for specific training in hand skill, not for general education.
Secondly, most of the teachers o f manual training had not been broadly
educated and had not attained a professional outlook beyond the technical
phases o f the subject they were teaching, (p. 442)
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Therefore, Bennett (1937) wanted to use manual arts to replace manual training.

Manual arts: more creative design. The term Manual Arts was created in
America around 1893. Manual arts was the second stage in the evolution of
technology education in the public school curriculum. Charles A. Bennett (18641942) has been designated as the ‘father o f manual arts’ and as such is considered
one o f its authorities. He advocated free as well as mechanical drawing and the
construction o f beautiful as well as useful objects for construction in manual arts
programs (Wright & Barella, 1981). Bennett’s opinion was that “this society was
organized for the purpose o f promoting artistic work in all branches o f handicraft”
(Bennett, 1937, p. 441). Therefore, the society of arts and crafts was influential in
effecting a change in manual training. Olson (1957) believed that design activities
should be provided along with manual work, and the manual work should be
included in design training. Manual arts curricula had five parts, the graphic arts,
the mechanic arts, the plastics arts, the textile arts, and the book-making arts
(Bennett, 1919). Creative design was emphasized in manual arts. Tool skill and
knowledge became a means instead of an end result. Because the activity of the
pupils with manual arts took on a different meaning, an acceptable project became
the goal (Feirer & Lindbeck, 1964).
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Industrial Arts
The early period. Because some o f the content o f manual arts curricula
belonged to vocational or prevocational tracks rather than general education’s, a
new educational theory for general education was advocated in the early twentieth
century. This new general education theory was called Industrial Arts. The name
industrial arts was coined by Charles R. Richards (1865-1936) in October, 1904.
Richards was director o f the manual training department of Columbia University
(Feirer & Lindbeck, 1964). Industrial arts became the third stage in the evolution
o f technology education in public school curriculum. Bonser was a major figure in
early industrial arts curriculum development. Many o f the definitions and purposes
for industrial arts came from Bonser. He thought that industrial arts should be a
part o f general education instead of vocation education (Olson, 1957).

Two important documents in developing industrial arts. There were two
keystone documents in the development of industrial arts. Warner made major
contributions to both o f them. They were The Terminological Investigation, by
Warner, Bollinger, and Hutchinson in 1932, and A Prospectusfo r Industrial Arts

in Ohio, by the State Committee on Coordination and Development in 1934, of
which Warner was a member. Industrial arts had its new definition in The

Terminological Investigation. The contents of industrial arts were perceived to
include “drawing and design, metal work, wood work, textiles, printing, ceramics,
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automotive, foods, electricity, and similar units, either as separate offerings or in
various combinations common to the ‘General Shop’ or LABORATORY OF
INDUSTRIES” (Warner, Bollinger & Hutchinson 1932, p.27). The major
difference between industrial and manual arts was that industrial arts emphasized
all-round arts o f industry rather than only the manipulative or manual aspects in
manual arts (Warner, Bollinger & Hutchinson, 1932).
The concept o f A Prospectusfo r Industrial Arts in Ohio was marked by a
concern and provision for industrial technology. Industry was considered to be the
basic source o f subject matter for the curriculum in this document.
The public school must provide an opportunity for young and old not only
to become acquainted with changing industrial processes and the socialeconomic problems resulting, but to include a wide range of experiences
particularly in the material charges which have and do occur. (The State
Committee on Coordination and Development, 1934, p. 29)
These two documents had deep impacts on development of industrial arts. Based
on them Industrial Arts, Its Interpretation in American Schools was issued in
1937, which was a guideline for implementing industrial arts throughout the
nation. The guideline included objectives, curriculum, administration and
supervision o f industrial arts from elementary to higher education levels (Latimer,
1979).

Post World War II. After World War II a further advancement of the
philosophy and curriculum concepts of industrial arts were presented by Warner in
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The New Industrial Arts Curriculum in 1947 and The Curriculum to Reflect
Technology in 1953 (Latimer, 1979). Warner defined industrial arts functionally
as:
a general and fundamental school subject in a free society concerned with
providing experiences that will help persons o f all ages and both sexes to
profit by the technology, because all are involved as consumers, many as
producers, and there are countless recreational opportunities for all.
(Latimer, 1979, p.27)
Power, transportation, communication, construction, and manufacturing were five
study areas o f industrial arts in the new curriculum (Olson, 1957).
Olson (1963) attempted “to place today’s industrial arts within the context
o f today’s technology” (p. vii) in his publication Industrial Arts and Technology.
He thought that the content of industrial arts should be expanded from industrial
systems to technology on a more general basis (Olson, 1963). Olson presented a
proposal for a new industrial arts:
It might follow from a study of the psychological nature and needs of man,
or it might be drawn from a scientific-mathematical-engineering analysis of
materials, processes, and machines. This study, however, is essentially
socio-economic-cultural in origin and development, since the material
culture, the technology, derives from men and materials. (1963, p. viii)
Although Olson’s design was not fully realized at that time, his philosophy of
industrial arts was the beginning o f the transition to technology education in the
later 1960’s.
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Technology Education and its Development
The reasons for the transformation to technology education. Technology
has played a larger and more important role in human life since the end o f World
War II. Each individual’s interactions with technology were many. In addition to
understanding technology itself, all citizens must know how to deal with the
political and ethical implications brought about by technological advances
(Stephens, 1988). Unfortunately, many citizens in the society are technologically
illiterate, because education is far behind technological development. As the
President’s Report o f Science and Engineering Education entitled Science and

Engineering Education fo r the 1980's stated:
The role o f science and technology is increasing throughout our society.
Today, people in a wide range of non-scientific and non-engineering
occupations and professions must have a greater understanding of
technology than at any time in our history. Yet our educational system
does not now provide for such understanding. (National Science
Foundation, 1980, p.3)
Although industrial arts provided students with knowledge about using tools and
materials, most industrial arts programs had little relationship with technological
change and the interrelated ideological, sociological, and ecological concepts
necessary to transmit the wholistic view of technology (Bender, 1982).
Therefore, traditional industrial arts was not meeting the requirements necessary to
keep the general public aware o f technology’s progress. DeVore stated that
schools should train “knowledgeable individuals who understand technological
systems and how they perform” (1968, p.2). Based on this philosophy, the
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transition o f technology education from industrial arts was advocated by DeVore
and his colleagues at West Virginia University in 1969 (West Virginia University,
1969).

The mission o f technology education. The mission of technology
education was to make its curriculum content representative of the present stage o f
technology, and provided students with an awareness of how technology affects
society. Stephens stated:
Secondary students should be taught not only to understand technology but
also to accept responsibility for its proper use. Social changes prompted by
technological advances and psychological stress caused by the rapidity of
change added still more facets of curricular concern. (1988, p. 41)
In McCormick’s (1992) opinion, there were two reasons for teaching technology.
The first reason was to make ordinary citizens concerned about the impact of
technology, and their responsibility in making decisions about technology. The
second reason was to provide ordinary citizens with the know-how to survive in a
technological world.

Current Technology Education Curriculum in the United States
Most states in the United States had successively begun to implement
technology education programs since the early 1980’s. Some states, such as
Maryland and New York, had have many positive experiences. However, the
program was still relatively new in some states, like Illinois and Massachusetts. In
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this research five states, Illinois, Iowa, Maryland, Massachusetts, and New York,
were selected for review, since all o f them had made significant contributions to
the development o f technology education.

Illinois
The industrial arts program was eliminated from the seventh and eighth
grade curriculum in Illinois in 1980 (Gerstenecher, Daiber, Moore & Conley,
1989). Only a few schools kept offering the program. Most of the other schools
moved toward a vocational education based program. Technology education was
not implemented state-wide in Illinois schools until 1990-91 (Boser, 1989).

The mission o f technology education. There were two major trends in
Illinois secondary schools related to the study of technology. One was the
technology education approach; the other is technology preparation (tech-prep).
Technology education program: The major purpose of the technology
education program in Illinois was to prepare students to live in a technological
society. Therefore, the program focused on:
1. Providing an understanding of the Principles of Technology and the
mathematics associated with them;
2. Helping students continually adapt to the work force and its changing
demands;
3. Using an appealing instructional system of audiovisual presentations,
texts, demonstrations, and hands-on laboratories;
4. Incorporating the findings o f extensive pilot testing in comprehensive
high schools and vocational centers throughout the United States and
43

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Canada;
5. Meeting some o f the increased science requirements for high school
graduation. (Tobin, 1989, p. 9)
Tech-prep Program: In the Illinois tech prep program, students learned
about different areas o f technology and how they related to each other.
Gerstenecher, et al (1989) believed the goals o f the program were to:
1. Provide an introduction and exploration in the areas of technology to
illustrate how people use information, tools, materials, processes, and
energy to satisfy their needs and wants;
2. Develop sound technical skills which will prepare students to enter a
vocational or technical school, college or employment after graduation;
3. Group the content areas in a cluster to illustrate how drafting,
electronics, and production interrelate in a system;
4. Diversify students’ skills in the major contents of technology
(production, energy, utilization/transportation, and communication);
5. Generate group activities in which students will learn to think and work
together;
6. Better equip students with skills and abilities to seek jobs which will
develop in the future;
7. Aid in the overall educational experience o f students to enable them to
better cope with cultural change caused by technological advancement;
8. Remain relevant to the growth and development of technology by
eliminating and adding new subject materials, (pp. 47-48)

The content o f technology education. Even though technology education
was a new program in the state, the content of the program is similar to technology
education program in other states. However, the criteria and guidelines set by
Illinois for shifting to a technology education type program were useful for people
who also want to make change in their State programs. Technology preparation
was more closely related to vocational education. But educators in Illinois
combined elements o f technology education and technology preparation. The
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content o f the new technology education approach included the elements of
production, communication, transportation, and energy. In order to shift industrial
arts to technology education, the Illinois State Board of Education developed
twenty guidelines for implementing technology education in the State (Boser,
1989). Technology preparation programs included program articulation,
employability skills, transition skills, generalized skills, vocational ethics, and
various program quality components. All of these elements became an integral
part o f new technology education program (Illinois State Board of Education &
Department o f Adult, Vocational and Technical Education, 1987).
Integrating technology education into science and mathematics was a
unique feature in the new Illinois program. Connecting technology education and
technology preparation, as indicated earlier, was a second unique feature.
In order to enhance physics in senior secondary schools, elements of
physics, mathematics, and technology were integrated into general physics. In this
way, the average student became more inclined the enroll and succeed in physics.
The experiment in five schools in Illinois proved the point. Students continued to
leam the same rigorous physics content as the traditional physics students. The
students, teachers, administrators, and parents all supported the integration of the
three disciplines. Not only were the academic contents of the three disciplines
integrated, but their instructional methods were also included. Without the
integration, the reform had less of a chance of surviving over time. It was
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necessary to get support and cooperation from a team of teachers, administrators,
professional staff, and counselors to push this educational reform (Scarborough,
1993).
Illinois was one o f the few States which attempted to integrate technology
education and technology preparation in the United States (Roberts, 1994). As the
tech-prep program was being developed nationwide, technology education was not
given much attention by tech-prep program developers (Jack, 1992). However,
Jack (1992) believed that “technology education would appear to be an area in
which tech-prep concentrations may be developed” (p. 26). Roberts (1994)
believed that, on the one hand, technology education could make contributions to
a technology preparation program:
1. The applied methodology which is utilized in the teaching of
technology education makes for a natural fit in tech-prep programs;
2. The exposure to technical careers through technology education
provides a strong foundation for career decision making within techprep;
3. The incorporation o f SCANS competencies into technology education
classes produces students with the skills necessary to excel in today’s
society;
4. Technical literacy which is taught through technology education is very
important in many programs addressed by tech-prep. (p. 9)
On the other hand, a technology preparation program could contribute to a
technology education program:
1. Tech prep will enhance the integration of technology education and
other courses;
2. Tech prep may bring additional resources into the technology education
laboratory in the form of additional equipment as well as updated
curriculum and teaching methods;
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3. Enrollment in technology education courses should increase if it is
required for graduation as a part o f a tech prep program, (p. 10)
Because Illinois’s attempt to integrate elements o f both programs, it should benefit
both technology education and technology preparation. The attempt could prove
to be very meaningful for the development o f both programs.

Iowa

The Iowa Guide fo r Curriculum Improvement in Industrial Arts, K-I2 in
1975 was the first effort to have students become technologically literate through
industrial arts programs in Iowa. The technology education program in Iowa
paralleled many states and national attempts. The Jackson’s Mill program design
and other related documents served as guides for the State (State of Iowa of
Department o f Public Instruction, 1986).

The mission o f technology education. According to School Rules o f Iowa
(Iowa Department o f Education, 1989):
Technology education instruction shall include awareness of technology
and its impact on society and the environment; furthering students’ career
development by contributing to their scientific principles, technical
information and skills to solve problems related to an advanced
technological society; and orienting students to technologies which impact
occupations in all six of the required service areas, (p. 10)
Based on The Iowa Educational Standards, technology education should
be taught in grades seven and eight (Iowa-State Code # 256.11 Educational
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Standards). State of Iowa of Department of Public Instruction (1986) and the
Iowa Department of Education (1989) believed that technology education would
have the following advantages to students:
1. Technology education instruction will help students to understand
technology and its impacts on society and the environment;
2. Students will have good opportunities to explore a wide range of
technology education used in the current society;
3. Students will master problem-solving abilities and skills in an advanced
technological society;
4. Students will know something about future career opportunities.
The experiences from a quality technology education program would help students
to make better decisions in the emerging new technological world. The State of
Iowa of Department o f Public Instruction (1986) considered that in general: “the
mission of industrial technology in Iowa is to help students become technologically
literate and equipped with the necessary skills to cope with, live in, work in and
contribute to a highly industrial/technological society” (p. 4).

Content and learning methods of technology education. There were four
major content areas in the technology education program: communications,
manufacturing, transportation, energy and power, and construction. Because
different learning methods can result in different levels of learning, theory learning
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and hands-on activities were both included. The combination o f the two methods
often greatly improved student learning (State o f Iowa o f Department o f Public
Instruction, 1986).
A modular approach, and a science/technology/ society approach were also
used in Iowa’s technology education program. “The modular were a set of
instructional materials and experiences that build upon simple concepts and skills,
progressing to higher level concepts and levels of knowledge” (State of Iowa of
Department o f Public Instruction, 1986, p. 7). There was a significant difference
between the traditional hands-on activities and the module approach. The former
method focused on the development and application of skills through the
development o f a single large project. Modular focused on the use of several
smaller projects to provide broader content coverage and more immediate
reinforcement. For example, when the projects were evaluated in a class critique,
students would be asked to analyze and evaluate not only their own project and
ideas, but the ideas and projects o f other students as well. In this way, concepts
taught are reinforced by the exchange of student’s ideas (State of Iowa of
Department o f Public Instruction, 1986).
Although there was some difference between the science/technology/
society (STS) program and the technology education program, technological
literacy, the core o f technology education, had a very close relationship with STS.
So it was useful to see how STS was implemented in Iowa. The purposes of STS
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in Iowa were as follows:
1. To emphasize the conventional content of science;
2. To reinforce science education;
3. To include technological information, skills, and attitudes in science
education;
4. To enhance the creative abilities of the students;
5. To improve student attitude toward science classes (Yager & Tamir,
1993).

Maryland
Led by the Department of Industrial, Technological and Occupational
Education at the University o f Maryland University, Maryland became one of the
earliest States which implemented technology education. Integrating mathematics
and science into technology education is one of major features for their program
(Maley, 1973).

The mission o f technology education. Based on The Maryland Plan the
program had three aims: technology’s evolution, utilization, and significance;
industry’s organization, materials, occupations, processes, and products; and the
problems and benefits resulting from the technological and industrial nature of
society (Maley, 1973).
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The Maryland State Council on Vocational Technical Education (1991) felt
that:
Technology education is an integrated, experienced-based instructional
program designed to prepare students to be knowledgeable about
technology -- its evolution, systems, techniques, utilization, and social and
cultural significance. It results in the application of mathematics and
science concepts to technological systems. Students are challenged to
discover, create, solve problems, and construct solutions by using a variety
o f tools, machines, computer systems, materials, processes, and
technological systems, (p. ii)
Based on above definition, the mission statements of technology education
included:
1. Let students had a better understanding of technology: what was it?
how it changed; and how did it change our lives?
2. Understood the relationship among technology, science and
mathematics. Technology was actually practical mathematics and
science.
3. Educated students to have better language skills by practical oral and
written communication.
4. Understood the impact of technology on society (Smith, 1988).

The Content o f Technology Education
Maley (1973) believed that the content of technology education correlates
with most subjects taught in secondary school programs, because it contains a
meaningful educational experiences integrated in the subject matter:
The study o f industry and technology can add reality, concreteness, and
relevancy to the student’s involvement with science, mathematics, English,
history, sociology, geography, and most other school subjects. As one use
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science, mathematics, or geography in the study o f industry, these subjects
acquire new meaning, as they are removed from the subject-centered
matrix o f education and applied in a more practical frame o f reference.
Many times a student becomes deeply interested in a subject, which, in its
normal setting, he found to be uninteresting, even incomprehensible, (p. 6)
Smith (1988) believed that “helping each student identify and select a
technological area that interests them is the key to the entire program” (p. 37).
Therefore, to focus on individual student’s preferences was a key point of the
program. Students may use their problem-solving techniques to do different
activities in the course. What students did physically in the technology education
laboratory was not the final outcome. It was only a by-product. The real value of
the course lay in the process in which each student was involved (Smith, 1988).
In order to develop any appreciable understanding of technology, or to develop
any substantial degree of technological literacy, an interdisciplinary approach, or a
program that integrated mathematics and science into technology education
curriculum, would be required (Maley, 1987). Kenneth (1988) believed:
if one is to truly understand any technological achievement, anthropological or
contemporary, a discovery and realization of the specific scientific and
mathematical concepts must be accomplished, (p. xiii)
Based on these principles, both Maley and Kenneth agreed that science and
mathematics must be integrated into the technology education curriculum.
Students develop an understanding o f the relationship between “cause and
effect” behind a technical device. They have an opportunity to discover relationships
among mathematics, science, and technology education, and discover the “how and
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why” of the relationship, through investigation, research, and problem-solving.
Since technology education values “experiential-active” quality learning, the
approach to subject integration is easily enhanced. Therefore, students are able to
understand the in-depth nature o f a specific technology instead of at a superficial
level. The activities in the technology education laboratory enable them to have a
deeper understanding about the nature o f science. For example, when a student
studied rocket technology, he or she can use tools and machines to build a model
o f a rocket in any technology education laboratory. But, for that student to have a
deeper understanding o f rocket propulsion, the scientific and mathematical
principles and relationships o f rocket propulsion must become a part of the
instructional activity (Kenneth, 1988). Therefore, integrating science and
mathematics into technology education curriculum enhances a technology
education curriculum.

Massachusetts
When it was transformed nationwide into technology education in the early
1980’s, industrial arts was challenged by vocational education in Massachusetts.
This challenge focused on the areas of competing funding and students in senior
secondary schools. Industrial arts lost the competition. However, beginning in
1991 changes occurred to alter the relationship. In that year the Massachusetts
legislature requested public schools to offer technology education and home
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economics in the communities in which there were more than 20,000 residents.
On October 24, 1995 the Massachusetts Board o f Education gave final approval to
the Science and Technology Framework. Mathematics, science and technology,
history and social science, English, foreign languages, and the arts became the six
major curriculums in the State.

The mission of technology education. Technology education provided
students with the opportunity to understand technical systems, as well as their
impacts and consequences. It also allowed students to understand the
interrelationships between mathematics, science, and language arts concepts.
These relationships play an important role in the science and technology
framework. Students learn how to use and apply technology through critical and
creative thinking, as well as through problem-solving methods. Students apply
what they learned in academic courses to technological systems through hands-on
activities. Students also received career development experiences in the program.
Therefore, technology education constructed two bridges. One was a connection
between the school and the work place. The other was a connection between
classroom activities in schools and current emerging Massachusetts’ industries
(The Commonwealth of Massachusetts Department o f Education, 1995*).
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The content of technology education. Technology education included both
an understanding of the technological impacts within a society and an
understanding o f design processes through a hands-on approach to teaching.
Communication, construction, manufacturing, biotechnology, and
power/energy/transportation are the five major clusters in the program (The
Commonwealth o f Massachusetts Department of Education, 1995°).
Technology education was defined in Massachusetts General Law, Bill
5100 in June, 1994:
For the purpose o f this chapter. Technology Education shall mean
organized education programs in the K-12 comprehensive schools which
offer courses instructing all students how to use and apply technology
through critical and creative thinking and problem solving. These
programs shall provide all students with activities concentrated in an
action-based, problem-solving, solution seeking format, in the areas of
communication, construction, manufacturing, power/energy
/transportation, and biotechnology.
Technology Education shall also mean an integrated approach to education
through organized programs in the K-12 comprehensive schools which
emphasizes career awareness, consumer knowledge, impacts and
consequences of technology, and understanding o f technical systems
through the application o f science, mathematics, language arts and
educational technology, (cited from fly sheet of The Commonwealth of
Massachusetts Department of Education, 1995b, no page number
available).
Although it had not been included in Massachusetts schools until the early 1990’s,
the technology education program has made great progress there. Since its
position was written into the Massachusetts General Law, it is now protected by
that law, and should have a stable development.
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New York
Technology education is a required program in the schools of New York.
The study o f technology became an integral part o f the total school curriculum in
1983 (New York State Education Department, 1987“ & Hacker, 1987).

The mission o f technology education. The mission of technology
education was to provide students with the opportunity to become technologically
literate in a knowledge-based, modem society. Students developed the ability to
use, maintain, design, construct, analyze, and assess the impacts of technological
systems (Hacker, 1987). In order for future citizens to be able to make intelligent
decisions and to instill in them a sense o f environmental and social responsibility,
schools had the responsibility to educate students to understand the possibilities
and limitations o f technology. People needed to know how to responsibly develop
and control technology. They must have the capabilities to determine how
technology can be applied for their benefit (New York State Education
Department, 1987“).
Since the technologically oriented society demanded a more highly
educated work force, who were able to comprehend technical complexities and
make informed decisions, it was necessary for schools to help the younger
generations to meet the challenges of the future. Technology education helped to
meet this school responsibility. It was an integrating discipline. Technology
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education connected reai life experiences to itself as well as to other school
subjects such as mathematics, science, and social studies. As an integral part of
the school program, students studied relationships between mathematics, science,
and technology which they related to the current and future society. Technology
education had the following features:
1. It enriched students’ abilities in problem solving, creative thinking, and
decision making activities.
2. It helped students to develop an attitude of cooperation through the
sharing of ideas, successes, and failures.
3. It helped students to have a sense of self-confidence and self-reliance.
4. It assisted students in discovering their interests and talents in technical
areas, and to explore potential careers in the technical professions
(New York State Education Department, 1988).
In order to assist students to become technologically literate, technology
education was introduced into the New York State schools as a part of their
fundamental education. Beginning June, 1988, seventh and eighth grade students
were required to complete one unit of study in technology education since (New
York State Education Department, 1988). The students were required to take
technology education for an eighty minute period every other day for twenty
weeks. Eighty percent of the course time was spent on hands-on activities, and the
remaining time on teacher-directed instruction (Listar, Schiffman, 1989).
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Content o f technology education. The New York State Education
Department (1987") stated that:
the major outcome of this portion of the technology program is an ability
for students to synthesize and apply their new technological literacy to the
solution o f problems through the design, development, operation, and
maintenance o f systems in each of the aspects o f technology, (p. I)
Technology education in New York relied on a systems approach in its
teaching. It stressed applying technological knowledge to the solution o f real
world problems (New York State Education Department, 1988). Hands-on
“design and construct” experiences utilized most of the course time. The activities
were carried out in a technology laboratory, which were equipped with traditional
and modem technological tools, machines, and devices. Students had the
opportunity for successful, creative experiences through the use of modem tools
and machines. These experiences gave students confidence, which was needed to
live in an ever-changing environment (New York State Education Department,
1987-).
The program covered three aspects o f technology: biologically related
technology, information/communication technology, and physical technology. The
New York State junior secondary technology program was composed o f 10
modules. Each of these modules had its own concepts and objectives (Listar,
Schiffman, 1989).
Three distinguishing features of the New York program were the evolution
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o f an activity format known as the Technology Learning Activity (TLA); the
proficiency examination for technology education; and the relationship between
technology and occupational education.
The Technology Learning Activity (TLA) had two major functions:
1. Concepts are identified and become the driving force behind the choice
o f the activity. Thus, a match between major concepts and students
activity is assured.
2. The TLA’s identify a series o f “constants,” among which are those that
directly relate middle school mathematics, science, and social studies
concepts to the study of technology. These concepts have been
specifically identified by subject matter specialists. (Hacker, 1987, p.
240)
Ten constants were identified in each TLA. They were systems, mathematics,
science, social science, safety and health, psychomotor skills, communications
skills, problem-solving, career related information, and transfer of learning
(Hacker, 1987).
In order to earn a diploma, students had to take and pass a proficiency
examination. The New York State Education Department (19871') believed that:
“The examination in the Systems Courses are proficiency examinations designed to
measure a student’s knowledge and understanding of the performance objectives
and supporting competencies in the State syllabi” (p. 1).
The first Technology Education Proficiency Examination was held in
January, 1989 (New York State Education Department, 19871’). Based on a
blueprint prepared by a Committee for Technology Education, questions were
developed for the proficiency examination in Technology Education. The
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examination contained one hundred questions. The examination was prepared
from a bank o f pretested questions developed by a committee composed of
teachers from Technology Education (New York State Education Department,
1987b). Students who had a total of sixty five correct answers passed the
examination.
Technology education was taken as part o f the occupational education
continuum at the middle/junior secondary school level. Technology education,
home economics, and career skills comprised the technology program (Hacker,
1987). Hacker (1987) believed that: “the high school technology program is
viewed as providing core skills for students pursuing further experiences in
technical education, and/or grade and industrial education” (p. 241). In order to
graduate, students had to attain sequence credit in any o f several occupational
education programs, including agriculture education, business education, health
occupations education, home economics education, technical education,
technology education, or trade and industrial education (Hacker, 1987).

Selected Technology Education Programs Outside the United States
Different models for teaching technology education or its equivalent were
found outside the United States. Based on the nature of the study, Japan, Taiwan,
and the United Kingdom were selected as relevant countries for the study. Japan
was the second strongest economic power in the current world. Its culture had
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very close ties with China. Therefore, it was believed that relevant information
could be gathered from their programs. Both mainland China and Taiwan share
the same culture and language. Although they were controlled by two different
political groups, some experiences from Taiwan still may be useful to mainland
China. The United Kingdom had a very close relationship with the United States
in culture and language. As British educators made design and technology a part
o f its required curriculum, technology became a favorite course for students in the
United Kingdom (Reid & Kremer, 1991).

Japan
Japan was the first industrialized country in Asia. Its modernization began
in the Meji Era (1868-1912). A new Department o f Education was created to deal
with education on a national basis in July of 1871. The education system was
organized after the French plan. However, its curriculum followed the American
model. After being defeated in World War II, Japan adopted the American model
of education. The education in Japan consisted o f 6 years o f primary school, 3
years of junior secondary school, 3 years of senior secondary school, and 4 years
o f college. Japan required 9 years of compulsory education. Almost all (one
hundred percent) o f the Japanese students completed their compulsory education
(Dillon & Dillon, 1983; M urata& Stem, 1993).
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The philosophy of technical process. Technical Process was the
curriculum name in Japan which was equivalent to technology education in the
United States. The overall objective for the technical process program in Japan
was to have students acquire fundamental knowledge and necessary skills related
to life in general. Therefore, it was essential for the students to increase their
understanding o f the relationship between life and skill in home and society, and to
willingly develop an ability to devise and create an attitude to practice (Okuya,
Miyakawa, Hatano & Kadowaki, 1993). Based on Dillon & Dillon’s opinion
(1983), the basic goals o f the technical process program were to:
1.
2.
3.
4.
5.

Improve the quality o f everyday life;
Understand modem industry and life in a technological society;
Learn about better recreation activities;
Aid better job decisions;
Uncover creative abilities, (p. 62)

Most concepts in the Japanese technical process program were closely
related to scientific or mathematics concepts. They also related well with other
subjects of study. Therefore, the study provided students with a better opportunity
to integrate their studies o f technical processes into a more meaningful picture
(Dillon & Dillon, 1983).

Content o f the technical process curriculum. The Technical Process
curriculum included industrial arts and home economics, which was parallel with
manual arts in the United States (see APPENDIX A). The content of the technical
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process curriculum was:
1. Woodworking. This was the first course in the technical process
program. Students learned the relationships between the properties of
wood and the various ways o f working with wood through design and
production activities o f simple wood products (Okuya, et al. 1993).
2. Metalworking. This course developed students’ abilities to do
production work and skills in drafting and sketching (Dillon & Dillon,
1983).
3. Machinery. The basic concern of the course was to have students learn
to maintain and operate typical machines which can be found in their
home (Dillon & Dillon, 1983).
4. Electricity/Electronics. Students developed an understanding of how
electricity was generated, and what were the daily consumer uses.
Students assembled and disassembled selected electrical devices in their
home (Dillon & Dillon, 1983).
5. Cultivation. Students learned how to plant crops, developed an
understanding of the impact on crops on the environment, learned how
to use fertilizers, and how to prevent and cure plant diseases (Dillon &
Dillon, 1983).
6. Information technology. This was the latest addition to the program.
Students learned how to utilize a computer, and understand its
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functions. The course allowed students develop a fundamental ability
to properly apply information (Okuya, et al. 1993).
All learning was hands-on activity-based learning. The curriculum of the
technical process program was not concept based. It did not include attitudes and
values. There was no technological literacy component in the program. The basic
method o f the teaching technical process courses was experiential, organized into
both lecture and practical classes (Murata & Stem, 1993). Seventy class hours of
technical process courses were required for seventh and eighth grade students, and
109 hours for ninth grade students (Dillon & Dillon, 1983).

University prepared education. The university entrance examination played
an important role in Japanese education. It determined if a student would be
accepted by a university, especially one of the more prestigious Japanese
universities. Because receiving higher education from a prestigious university
meant various lifelong advantages to students and their families, students’ parents
encouraged their children to prepare for the entrance examinations at an early age.
Japanese national university examinations included five subjects: mathematics,
Japanese, English, natural science, and the humanities. Since technical process
was not a subject covered in the entrance examination, parents and their children
tend to regard technical process courses as subordinate to subjects that were
included in the entrance examinations. Parent influence is strong in Japan, and
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their preferences affect the attitudes and actions of both students and teachers
(Murata, Stem, 1993).

Need for more financial and human resources. Since the nature of the
technical process curriculum was to make something, the courses constantly
needed new equipment and materials. Unfortunately, like most other countries,
schools in Japan still suffered a lack of financial support. An insufficient supply of
teachers for the technical process courses was another problem. Because the
nature o f the technical process program in Japan had a vocational education
orientation, especially in senior secondary school, many graduates from
engineering and technology went to industrial enterprises rather than teaching in a
school. The remaining graduates did not provide enough teachers to meet the
requirements o f the Japanese schools (Murata, Stem, 1993).

Taiwan
Since Taiwan was a colony of Japan from 1895-1945, Taiwan’s
educational system was strongly shaped by the Japanese model before the end of
World War II. After 1945, especially from the early 1950’s, American education
philosophy had heavily impacted on Taiwan’s educational system. The technology
education programs that were currently implemented by the Taiwan school system
were copies o f the American model.
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General introduction. Although manual training as a subject was
mentioned in curriculum planning in the 1910’s, it did not become widely practiced
in mainland China during 1911-1949 (Kuo, 1915 & Chen, 1994). After Chiang
Kai-shek and his government arrived in Taiwan, a major change took place. The
Department of Industrial Education at the Provincial Taiwan Normal College (now
National Taiwan Normal University) was founded in Taiwan under the assistance
o f American specialists in 1953. American industrial arts theory and practices had
been transferred continuously to Taiwan since that time (Lee, 1990). In order to
fit the challenge of the twenty-first century, revised curriculum standards had been
developed. The name and nature were changed from Industrial Arts to Living

Technology. It was promulgated in 1995, and will be implemented in 1998 (Lee,
I995b).

Objectives of industrial arts. In order to ensure that students understand
industrial situations, students were given knowledge of industrial technology.
Student’s interest in design and creativity was encouraged. Schools provided them
with opportunities to explore industrial technology, and encouraged their interest
in research and development. Students were encouraged to develop good working
habits and attitudes (Lee, 1995b).
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Content o f industrial arts. Today either industrial arts or home economics
was a required course for tenth and eleventh grades students in Taiwan. Each
week students had a two teaching hour program. In the past usually boys selected
industrial arts, and girls selected home economics (Lee, 1995b). But recently, boys
also were required to learn home economics, and girls also were required to learn
industrial arts (see APPENDIX B).
The curriculum of the technological literacy program covered attitude,
hands-on activities, and safety. There were five subjects in the 1995 industrial arts
program. They were: project planning and drafting, industrial materials, power
and energy, information industry, and automation. In addition to the above
subjects, woodworking, metalworking, drafting, electricity, and ceramics were
elective courses in the program (Lee, 1995b). Students reported that they enjoyed
learning woodworking and metalworking, because they learned how do it by
themselves. Most students liked to learn something about computers.
Competitions, like small invention and technology contests run by the government,
attracted students to the program.

Barrier to developing industrial arts programs. Taiwan’s industrial arts
program was facing many challenges in 1995. The following is a discussion of
three of their major problems.
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University prepared education: Since Confucianism still has a major impact
on current Taiwanese culture, the people still want their children to have more
education. Therefore, education focusing on university preparation is a dominant
trend in current Taiwan schools, as it is in mainland China. Lee believed (1990):
Since both the entrance examinations for senior high school and
college/university admissions are very competitive and industrial arts is not
included in the required subjects for these examinations, most parents,
principals, teachers, and even students in secondary schools see industrial
arts as subordinate, unworthy subjects, (p.23)
Because of very strong competition, students only paid attention to subjects which
would be tested in senior secondary school and college/university admissions tests.
Although examination reform or educational reform was annually a national topic
o f conversation, a solution to the problem had not yet been found (Feng, 1995).
Therefore, as long as this situation was not changed, industrial arts or living
technology could not have a stable position within the schools system.
The public’s perceptions: Industrial arts was translated as Kurig I from the
United States in 1950’s. Since the meaning o f Kungl'm Chinese was handicraft,
most o f the public looked down on the subject. They thought that the subject was
not worth learning. Under this philosophy, not only did the students have little
interest in learning the subject, but the teachers of the subject did not even want to
have in-service training in the subject (Lee, 1990).
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Human resource problems: Industrial arts courses lacked serious
supervision and expectations. One problem faced by the teachers was their
workload. Each industrial arts teacher taught about 23 hours per week, and 46
students was the average class size (Lee, 1990). Because of this heavy teaching
load, “many industrial arts teachers are dull or unable to reflect curriculum change
in their teaching” (Lee, 1990, p. 24).

Perspective o f living technology. Technological literacy is a key point in
the proposed Living Technology program which is to begin in 1998.
Technologically literate students will have the abilities:
1. Comprehend technology and assess technology’s influence on people,
society, the environment and human civilization;
2. Develop the ability to use technological skills to solve problems and
continue further study;
3. Cultivate appropriate perceptions and attitudes toward technology and
inspire interest in studying technology. (Lee, 1995b, p. 4)
Students also should be able to understand the nature, evolution, and
trends o f technology, and the influence of technology on individuals and society.
They should have abilities to effectively apply technological processes, and safely
use various tools and materials. Finally, students should have the ability to solve
problems in a technological society. The content of the Living Technology
program includes four areas, technology and life, information and communication,
construction and manufacturing, and energy and transportation (Lee, 1995b).
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The United Kingdom
The British were the earliest people who realized the importance of
technology education (in its early form). The Social Settlement Movement in
England during the 1800’s made great contributions to the development of the
early form o f technology education. In the 1990’s, based on a national curriculum
implemented by England and Wales, design and technology became a compulsory
education program from the ages of 5 to 16 (Ager, 1992).

Current situation o f design and technology. Although Handicraft as a subject
in the United Kingdom had about a 100 year history, it did not become a course in the
British school curriculum until the early 1930’s. The program’s name and nature had
many changes since that time, including Handicraft, Woodwork, Metalwork, Martnal

Training, Craft, Technical Subjects, and the current Design and Technology. In the
beginning, the less academic prepared students were the major source of students for
the course. Some teachers were craftsmen, and some of them had in-service craftsmen
training. They were qualified to teach. The courses focused on single material, craftskills. Compared with other subjects in the British schools, the courses were very new
(Atkinson, 1990).
The current situation has a totally different picture from the early times. Ager
(1992) considered that:
one o f the most innovative aspects of Design and Technology as prescribed by
the National Curriculum is its emphasis on the processes with which children
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are to be involved, rather than on the final product. This means that, amongst
other things, pupils must identify the needs and opportunities for their activities,
design a range of possible solutions, plan and make one of them, and evaluate
how effective their decisions were throughout their activity, (p. 31)
Because the British teachers had a great deal of freedom when teaching their courses,
there were many different approaches for teaching technology in the United Kingdom
(Maley, 1983). Therefore, the design and technology program was not just about
making something. The content of design and technology focused on the environment,
artifacts, and systems (Ager, 1992).

Philosophy and concerns of design and technology. The purpose of the
design and technology program was to prepare students to live in a technological
society. The central aim was to develop students’ complex technological skills and
abilities, which were needed to exercise control over the quality of the humanmade environment. Another purpose for design and technology was to give
students the confidence and ability to identify, examine, and solve problems using
tools and materials (Culberson & Carter, 1988).
In order to keep Britain powerful, the British schools educated their students to
have a deeper understanding about technology (Atkinson, 1990). Students learned the
necessary knowledge, skills, and values to do this. If they wanted to keep pace with
the technical development in their society, students had to have the knowledge about
the environment and society in which they live (Maley, 1983).
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In order to realize the purposes listed above, Maley (1983) believed that a
school may:
1. encourage pupils to be inventive, and to produce original and imaginative
work;
2. help pupils analyze a new situation and decide upon the significant factors;
3. help them (pupils) to apply their knowledge of principles and procedures in
reaching a possible solution, or solutions, (p. 51)
The courses in the design and technology program emphasized inventiveness,
originality, student imagination, planning, analyzing and construction abilities, and
allowed students to apply these knowledge and principles in the solution of relevant
problems. The courses also integrated technology education with other subjects in the
schools (Maley, 1983).

The content of design and technology. Problem-solving was the priority
in the British curriculum. Learning the impacts o f technology on people and
society was a secondary objective. Learning hands-on activities was another task
for the design and technology curriculum (see APPENDIX C).
Even if the British thought values and attitudes were valuable, they did not
focus on this content as did many American programs. It was assumed that young
people understood the impacts o f technology because the impacts were part of
their culture. Students developed knowledge and understanding about technical,
economic, aesthetic, and moral judgments through the design and technology
courses. It was important for students to understand technology from a cultural
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and historical perspective because people had always had the urge to improve,
modify, or change their environment (Culberson & Carter, 1988). In addition to
the above content, the design and technology program also focused on the
following topics:
1. Graphic and associated modeling skills -- to aid students in designing
and making products.
2. Craft skills -- train students in both technical and aesthetic functions.
They enable students to make things so that they can fully and
accurately express their ideas.
3. Health and safety matters -- enable students to work safely with tools,
equipment, and machines. Students become aware of potential dangers
from their working environment (Culberson & Carter, 1988).
The curriculum in the British schools did not contain content related to
technological materials in their program. At the time of this research the design
and technology program in the United Kingdom was faced with budget and
material acquisitions problems. The budget was the most important. The design
and technology program could not afford the new equipment needed to teach
techniques such as CNC machining, computer-aided design (CAD) /computer-aid
manufacture (CAM), and hydraulics (Culberson & Carter, 1988).
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The effect o f the national curriculum. The Education Reform Act o f 1988
was one o f the most important changes in recent British education. The act
introduced a National Curriculum for all children ages 5-16 in all state schools in
England and Wales. All students were to study the essential subjects. The
subjects were to provide a better all-around education. Students from ages 11-16
learned 10 subjects. They were English, mathematics, science, technology {design

and technology as well as information technology), history, geography, music, art,
physical education, and a modem language (Atkinson, 1990). “Design and

Technology was required by law for all pupils of all abilities, ages and interests”
(Atkinson, 1990, p. 12).

Integrating Mathematics. Science, and Technology Education
Mathematics, science, and technology education overlapped in some areas.
However, these three subjects had traditionally been taught in isolation of each
other. Integrating mathematics, science, and technology education had been
advocated since the 1950’s. Dr. Donald Maley was a pioneer in the field (LaPorte
& Sanders, 1993).

Reasons for Integrating
Mathematics, science, and technology education contributed much to each
other. Using technology activities to explain the principles o f mathematics and
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science develop better and faster understanding toward mathematics and science
concepts (Maley, 1985). Maley (1984) believed “it is difficult to identify a
technological item that does not have direct linkages with science, mathematics,
social studies, and/or communications” (p. 4).
Mathematics and science need practical problems to enrich their theory. In
this way, students develop a greater understanding of the subjects. Technology
education needed the mathematics and science to supply basic theory to its
learning base. When based on both philosophy and practice, what students learn
was not only abstract theory or manual skills, but a deeper understanding of the
mathematics/ science/technology relationship (LaPorte & Sanders, 1993).
Because mathematics and science contained many abstract concepts, it was
not an easy task for all students to learn them. Students also found it difficult to
apply principles they learned to real world settings. However, technological
problem solving was predicated on the application of ideas and understandings to
create very practical solutions (Foster & Kirkwood, 1993). Therefore, integrating
mathematics, science, and technology education connected the three subjects, and
promoted students’ understanding and learning in an untraditional way.

Significance o f the Mathematics. Science and Technology Integration
The significance of the integration mathematics, science, and technology
education concepts can be expressed in teaching methodology, breaking the barrier
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among the three subjects, and promoting faculty’ academic cooperation.

Pedagogy. Integrating mathematics, science, and technology education
concepts created a new teaching methodology. It broke the isolation of teaching
individually, and reduced the limitations o f isolated teaching. Because teachers
implemented different teaching methodologies and styles through working with
each other, and because students involved the learning experience from different
perspectives, it improved student learning experiences (Scarborough, 1993).

Development from interdiscipline. Integrating mathematics, science, and
technology education concepts broke down departmental and discipline barriers,
and enhanced potential learning abilities. It promoted professional and personal
growth. It also created learning opportunities by working with teachers in other
disciplines. Since not all students were good at mathematics and science, the
integration has the potential for allowing “average” students to succeed in
mathematics and science. It also generated new ideas and strategies for other non
integrated classes (Scarborough, 1993).

Team work. Integrating mathematics, science, and technology education
concepts allowed faculty learn about each others’ activities. They came to realize,
acknowledge, and appreciate the ability, talent, and skills of faculty in other fields.
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It allowed the faculty in different fields to access and utilize resources, and get
peer support. They otherwise would not have received. It enhanced the
relationships with administrators. Integrating mathematics, science, and
technology education concepts increased peer respect. It also inspired
administrators to encourage, support, and motivate teachers to initiate new
endeavors. (Scarborough. 1993)

Technological Literacy Approach
Technological literacy was one of the major goals for technology
education. Its purpose was to develop people’s understanding about technology,
its evolution, utilization, and significance. Technological literacy enabled
individuals to function effectively as citizens in a given society (Waetjen, 1988). In

High School: A Report on Secondary Education in America, the Carnegie
Foundation fo r the Advancement o f Teaching, Boyer (1983) stated:
We recommend that all students study technology: the history o f man’s use
of tools, how science and technology have been joined, and the ethical and
social issues technology has raised [,] trace its development, and examine
the positive and negative impact it has on our lives today, (p. 110)
More and more people began to realize the importance of technological literacy.
How technological literacy can be developed in general education became a high
priority for technology educators. Their task was to create a vision of what types
o f experiences and knowledge were essential to be technologically literate, and
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how they could develop curricula to develop that literacy (Pucel, 1995).
It was proposed by someone that integrating mathematics, science, and
technology education would be a meaningful approach. The primary objective of
the integration was for students to develop a deeper understanding of
technological literacy. A second objective was to improve student’s understanding
o f mathematics and science (Maley, 1985). Maley (1985) believed that
technological literacy could be learned through the following five methods:
1. an innovation study
2. a systems study
3. a process study
4. a construction study
5. research and experimentation
The National Science Board Commission on Precollege Education in
Mathematics, Science and Technology (1983) listed five important types of
understanding that can contribute significantly to technological literacy. These five
understandings included:
1.
2.
3.
4.
5.

The historical role o f technology in human development;
The relationship between technological decisions and human values;
The benefits and risks o f choosing technologies;
The changes occurring in current technology;
An understanding of technology assessment has a method for
influencing the choice o f future technologies, (p. 74)

In general, connecting the methods and principles of mathematics and science
stated above would promote students’ understanding toward technological
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literacy.

Problem-Solving Approach
It was suggested that integrating mathematics, science, and technology
education would promote student problem-solving abilities. The aim of science
was to develop an understanding o f the natural world. Technology education was
focused on designing and altering the material world for human purposes (Custer,
1996). How did the two concepts interact in an educational setting?
Technological problem-solving activities would weave a fabric from mathematics,
science, and technology education integration. It would provide a practical,
meaningful, and motivating learning context. The knowledge of mathematics and
science supplied the basic theory for the solution to a technological problem
(LaPorte & Sanders, 1993). When science concepts were identified, technological
problem-solving activities were developed and correlated to these concepts. Since
mathematics concepts and principles fit naturally into both technological problem
solving and science, the mathematics activities were easily adapted to fit within this
overall context (LaPorte & Sanders, 1993).

The Transition o f China’s Educational System
The Chinese education system has transition through six major periods.
Confucianism received its official position in the Han Dynasty (206 B.C.-220
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A.D.), and has had a continuing impact to the present. China began to reform its
educational system between the late nineteenth century and the early twentieth
century. The reform laid the foundation for China’s modem educational system.
There were significant achievements in urban adult literacy in the 1930’s to the
1940’s. However, most people in the rural areas were still illiterate. Communist
ideology and the former Soviet Union model reshaped China’s education after
1949. The educational system suffered many setbacks during the Cultural
Revolution. The recent reforms and open door policy had allowed for new
progress in education, but many new problems had also been created.

From Late Slave to Late Feudal Society (770 B.C.-1840 A.D.)
China’s history of civilization covers over five thousand years. During the

Spring and Autumn and Warring States (770-221 B.C.), China reached one o f the
zeniths o f her civilization. Government administration, science, education, and
philosophy made great progress during the period (Kuo, 1915).

The hundred schools contending. Various philosophies and thoughts
formed the Hundred Schools Contending, which caused major changes in Chinese
culture during the Spring and Autumn and Warring States Periods. This was an
age o f free thinking. Different schools of philosophy arose to vie for supremacy.
Historians of Chinese culture called the period the Classical Age, and compared it
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to the Golden Age o f Greece. The “Hundred Schools” have been roughly
classified into six schools o f thought. Confucianism and Taoism were the two
major streams o f the six schools’ thoughts (Chai & Chai, 1969).

Confucius’s curriculum and learning method: Confucius (551-479 B.C.)
was a great Chinese philosopher and educator. His philosophy, Confucianism,
placed a high value on learning and stressed the relationship between rulers and
ordinary people, and the relationship among family members. Confucius’
curriculum consisted of the six arts: music, mathematics, drawing, calligraphy,
archery, and ethics. He thought the teaching process could best be achieved by
diligent and ongoing practice and repetition (Smith, 1983). “To practice without
thinking was to mislead oneself. To think without practicing, on the other hand,
was to plunge into peril” (Lee, 1982, p. 7).
Three hundred forty years after the death of Confucius, the school of
Confucianism won legal status as an official education in the Han Dynasty. In
order to maintain political rule, Han Emperor Wu (140-87 B.C.) accepted the idea
from Tung Chung-shu (179-104 B.C.) o f Confucianism’s role in politics,
education, and virtually all other social systems. Confucianism was given pre
eminence as the state orthodoxy, because Confucius was against any changes in
the existing order. All other schools were rejected by the Emperor (Hayhoe, 1992;
Chai & Chai, 1969). Authorities have asked the Chinese people to use Confucius
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as an advisor for learning and a moral model for over ten thousand years.
Confucianism has been the foundation for traditional Chinese politics,
society, education, and culture since that time. Both traditional and current
education in China have had close relationships with Confucianism. For example,
Confucius considered that a teacher should always renew himself, and that no
matter what class or clan he belonged to, whether rich or poor, noble or common,
everyone should have the same opportunity for education (Smith, 1983). Strongly
shaped by Confucianism, education in China had a very important position in the
traditional society.
The students’ learning content included Four Books and Five Classics.
The Four Books were The Great Learning, The Doctrine o f the Mean, The

Analects o f Conficius, and Mencius. The Five Classics were The Book o f Songs,
The Book o f History, The Book o f Changes, The Book o f Rites, and The Spring
and Autumn Annals. The major purpose of learning was to pass The Imperial
Examination, and then be an officer in government. The method o f learning
emphasized memorizing and repeating the contents of books (Smith, 1983). Since
learning was a financial and time consuming affair, only a few people, most of
whom were wealthy, were willing to spend their money and time on acquiring an
education.
The common people did not have any popular textbooks until the Yuan
Dynasty (1280-1368 A.D.). Wang Ying Lin wrote a children’s primer. Three
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Character Classic during this period. This book includes knowledge for the
common people, whose contents related to basic philosophy, classical literature,
history, biography, and common objects (Kuo, 1915). Three Character Classic
and its derivative publications were the most popular and powerful children’s
primer books from that time until the early part o f the twentieth century.

Lao Tzu and his wu wei theory: Lao Tzu (570-480 B.C.) was a founder of
Taoism, and one o f the most important Chinese philosophers. Lao Tzu and his
followers believed that the world was not as good as it could be, and that there
was something radically wrong in the very nature and constitution o f society and
civilization. The Taoists considered nature their great retreat, simple living their
ideal life, and mi wei (inaction or noninterference) the essence of their teachings.
Taoism’s teaching emphasized that man should be in accord with his nature and
content with his destiny (Chai & Chai, 1969).

The imperial examination. In order to choose government officers for
Chinese feudal dynasties. The Imperial Examination, called the Ke-Jiu system,
was implemented in 587 A.D.. This system was implemented from the early period
o f Sui Dynasty to the late period of Ding Dynasty (1905 A.D.). It was a set o f
examinations run by the central and local governments. The major subjects for the
examination included Chinese literature, ethics, history, and law. However,
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Chinese literature and ethics were considered the most important subjects (Xia,
1979). Mathematics was added to the examination in 1887 (Teng & Fairbank,
1971). After passing a series o f county, prefecture, provincial, and national
examinations, one would eam the title of Jin Shi, which meant “PresentedScholar”. Since the examination had existed in China for a considerable time, the
imperial examination was regarded as a major event (Smith, 1983).
The major reason for the imperial examination was to choose government
officers through examinations rather than using the hereditary system. In this way
each educated person had an equal chance to become a government officer (Chai
& Chai, 1969). Becoming a government official became the highest goal for many
educated people. However, the imperial examination, because o f its emphasis on
particular subjects, caused educated people to expend their efforts on classical
literature rather than science and practical technology. Consequently, the imperial
examination limited science and technology development, and caused China to
become technologically and scientifically less progressive.

Transition from Traditional Education to Modem Education f l 840-1919 A.D.l
After a series of military defeats by other countries, some Chinese
authorities and scholars realized that a strong educational foundation was one of
the major reasons for Japanese and other Western countries’ wealth and power. It
was necessary for China to train their own talented people with modern knowledge
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(Kuo, 1915).
China in the late Oing Dynasty (1644-1911 A.D.) was weak because
traditional ideology dominated the philosophies of those in authority and because
o f a lack o f interest in technology. Hong Kong was ceded to the United Kingdom
as a colony in 1844 as a result of China’s defeat by Britain in the First Opium War
(1840-1842). Because Chinese authorities and scholars thought the major reasons
for the defeat by Britain was poor equipment, they developed a new strategy for
the country. Chinese ideology and learning continued to be the foundation
structure for the Chinese society, however, technology from Western countries
became the method or means for modernization (Teng & Fairbank, 1971). Based
on this philosophy the Chinese imported advanced military and industrial
equipment from overseas. But China, even with the advanced equipment, was
defeated again, in the Sino-Japanese War (1894-1895). Taiwan was ceded to
Japan as a colony in 1895 as a result of China’s defeat by Japan. This series of
treaties, which surrendered the country’s sovereign rights under humiliating terms,
shocked the Chinese. Some of them began to realize that major problems existed
in the country’s society, including the educational system (Hu, 1988).

The Reform Movement of 1898. The Reform Movement o f 1898 was an
important historical event in China. Reform of education included the following
points: setting up a modem school system, abolishing the old examination system,
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and sending young people to study abroad (Kuo, 1915). The movement
represented the interests o f the liberal bourgeoisie and enlightened landlords.
Although it was a failure, the requirement o f the reform shook the Oing Chinese
government. To strengthen its power, the government abolished the imperial
examination totally, and developed a modem education system in 1905, though
education was still a luxury of the wealthy (Kelly, 1989, Teng & Fairbank, 1971).
The courses of study at that time included Chinese classics, history, principles of
government and sciences (Kuo, 1915).

The early 20th century reforms. The Revolution o f 1911 ended more than
2,000 years o f feudal dynastic rule in China, and opened a republican ear.
Although the feudal dynasty was overthrown, new thought could not immediately
gain a dominating position. Influenced by the Russian October Revolution in
1917, a political and cultural movement, the May Fourth Movement, broke out in
China in 1919. The original purpose o f the movement was anti-imperialist. But it
later transformed into a new cultural movement. Its most famous slogans included
“Down with Confucius”, and “Welcome Science and Democracy”. During this
era, new thought and knowledge were introduced into China from Western
countries and Japan. For example, American scholars John Dewey, George Twist,
and Helen Parkhurst gave many lectures about American education in China.
Chinese students studying overseas carried more new thoughts back home
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(Hayhoe, 1992). All of these activities produced deep impacts on and changes to
China’s educational system.

War Chaos and Educational Development fl 920-19491
The three decades from the 1920’s to the 1940’s were marked by turmoil:
wars among warlords in the I920’s; the second civil war between the Nationalists
and the Communists from 1927 to 1937; the Anti-Japanese war from 1937 to
1945; and the third civil war from 1945-1949. Although China was full of war
chaos in this period, education saw many achievements, especially in the urban
areas.

Educational reform. Sun Yat-sen (1866-1925) was the father of the
Republic o f China. His Three Principles o f the People's. Nationalism,
Democracy, and the People’s Livelihood, was a foundation for China during this
period. His educational philosophy was “the aims of education were mainly the
arousal o f the nation’s spirit, cultivation o f nationalist thinking, and revival o f the
people’s self-confidence” (Huang, 1971, p. 160). A national education conference
was held in Nanking in 1928, which presented China’s educational orientation. It
can be summarized by three points: 1. strong support for scientific research and the
popularization o f scientific knowledge; 2. formation of good labor habits; and 3.
special support for music and the fine arts (Hayhoe, 1992). In order to make the
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country democratic and powerful, two important educational strategies were
implemented in primary and junior secondary education. They were a six-year
compulsory education program, and education for illiterate adults (Huang, 1971).
Although there were many difficulties, many positive results were produced
through these programs.

Urban adult literacy campaigns. There was evidence for the efficacy of
“The Republican Era Reforms” which attempted to modernize traditional
schooling. This achievement may be attributed to education-selective migration
streams and urban adult literacy campaigns (Lavely, Xiao, Li, Freedman, 1990).
The very steep decline in urban illiteracy began in 1933 in cities, and about three
years later in towns. This corresponded to educational experiences beginning in
the latter half o f the 1930’s, assuming that literacy was attained by the age of 11
(Lavely, et al, 1990). However, changes mainly occurred in cities and towns.
Since the majority o f the Chinese people lived in the rural areas, most Chinese
were still illiterate.

Women’s education. Women received equal rights to receive education, at
least legally. Women’s literacy increased, especially in urban areas. Taking people
who were bom from 1915 to 1942 as an example, their illiteracy rate dropped
from 74% to 8% in urban areas, and 98% to 61% in the rural areas (see Figure 1).
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FIGURE 1.

Percentage of Illiterate Females by Year of Birth:
China Urban and the Rural (1915-1942)
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Source: Chinese Academy o f Social Sciences (1987). Almanac o f China's
population. Beijing, China: Social Science.

Many new style schools were set up throughout the country, making it possible for
females to gain access to education. Using people who were born from 1915 to
1942 as an example again, the percentage of women receiving secondary education
increased, from 7% to 52% in urban areas, and 0% to 9% in the rural areas
(Lavely, et al, 1990) (see Figure 2).

FIGURE 2.

Percentage o f Females with Secondary Education
by Year o f Birth: China Urban and the Rural (1915-1942)
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The Initial Period of the People’s Republic of China (1949-1965’)
The Nationlist military was finally beaten by the Communist’s in 1949.
Chiang Kai-shek (1887-1975) and some o f his army took refuge on Taiwan. The
Chinese Communists came to power in that same year, a new turning point in
Chinese history.
In accordance with party ideology, there were significant changes that
reflected the philosophy o f unification of theory and practice. According to the
Communists, knowledge must be applicable to practice and tested in action.
Under this direction, schools paid more attention to technology and engineering
rather than theoretical science, ignoring the humanities and social sciences except
where they connected with the party’s ideology (Chen, 1981).
A remarkable expansion was reflected in education from the early 1950’s.
In 1952, 49.2% of primary school aged children were in school. In 1965, the
figure rose to 84.7% (see Table 2). In 1952, total enrollment at all levels of

TABLE 2.

Student Enrollment 1949-1965
Numbers in Thousands

School Year

Primary

Secondary

University

1949-50
1954-55
1959-60
1964-65

24,391
51,218
90,000
80,000

1,268
4,195
12,000
12,500

117
253
810
NA

Source: Kwong, J. (1979). Chinese Education in transition, prelude to the
cultural revolution. Montreal, Canada: McGill-Queen’s University.
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education made up 9.47% of the total Chinese population. By 1965, it had
doubled to 18.09% (China Statistical Yearbook, 1986).

Reorganizing the university structure. Based on the former Soviet Union’s
model, Chinese institutions and departments were reorganized in 1952.
Engineering, agriculture, medical, law, and arts schools were separated from what
where originally comprehensive universities. According to different occupations,
independent and professional colleges were set up under specific ministries. For
example, the college o f mechanical engineering was administered by the Ministry
of Mechanical Engineering, and the college of chemical engineering was
administered by the Ministry of Chemistry. The remaining segments of the original
comprehensive university were still called university. But they are, in fact, only
colleges o f arts and science (Epstein, 1991). The advantages of the reorganization
resulted in many technical persons becoming trained very rapidly. The graduates
of the colleges immediately applied what they learned in the real world.
But problems from the reorganization quickly became evident. The
knowledge of graduates was limited to a very specific occupation. It was difficult
for them to transfer to other fields. Another problem was that the graduates
lacked liberal arts as a base for their development. These problems continued to
impact society into the middle 1990’s(Yang, 1994).
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Literacy campaigns. In order to take care of the general public’s
educational interests, the government’s policies began to focus on literacy. The
government carried out a large scale campaign to eliminate illiteracy in the 1950’s.
One o f the slogans was “Workers and Peasants Should Be Literate”. At that time
many night schools were set up in the rural areas, in communities, and in factories
in cities throughout the country. Poor peasants and workers were encouraged to
attend night schools after they finished work (Chen, 1981). However, the results
of the campaigns were dependent upon location. Some had positive results, but
the results for most of them were limited.

The Great Proletarian Cultural Revolution (1966-1976)

The Great Proletarian Cultural Revolution (the Cultural Revolution) was a
nationwide political movement led by Mao Zedong (1893-1976), who was
Chairman of the Communist Party of China from 1945-1976. It officially began in
May, 1966, and ended in 1976 after M ao’s death. A power struggle among
different branches of the Communist Party resulted in the movement. The
President of the Country, Liu Saoqi (1898-1969), became the first major target of
the movement (Kwong, 1979). During the Cultural Revolution, many government
officials, including Deng Xiaoping (1904-1997), and other intellectuals were sent
to work in the countryside. Many artworks, treasures, and other cultural
monuments associated with pro-Communist China were deliberately destroyed.
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Confucius was strongly criticized, and the philosophy of Confucianism was
denigrated (Yan & Gao, 1987).
One o f the major tasks of the Cultural Revolution was to purge the
educational system o f old principles and methods o f teaching the academic model
(Chen, 1981). Based on Mao and his follower’s thoughts, most o f the old model
and people trained by the model were useless. According to Mao, the educated
were the most foolish, and the grassroots population the smartest of all the people
(Mao, 1977). Mao’s wife, Jiang Qing (1918-1991) thought that the more
knowledge people have, the more disruptive they could be for the government
(Yan & Gao, 1987). Therefore, the government looked down on education and
intellectuals. They wanted to build a brand new educational model in China.
Kwong (1979) believed that “what occurred with the Cultural Revolution was a
direct attempt to oust the traditional elite from their position of power at the
implementation level. The subsequent turnover o f power to the masses made way
for more radical reforms” (p. 178).

Higher Education. Worker, peasant, and soldier student was a special
term for university students in the Cultural Revolution, because only these people
could attend the university. Nationwide universities stopped enrollment from
1966-1969. Based on the Cultural Revolution policy, universities eliminated
entrance examinations from 1970-1976. Any candidate to a university must have
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had at least two years o f labor work experience (Chen, 1981). Because there were
no academic standards, other elements played key roles. Things such as the
candidate’s family background, work attitude, and personal social relationships in
the factory, the People's Commune, and the military became factors. Poor
peasant’s and worker’s children had more privileges to study in the university at
that time (Hu & Seifman, 1976). Many worker, peasant, and soldier students
could not have attended the universities without this policy, because they could not
have passed the entrance examinations which had been abandoned (Chen, 1981).
The most important activities for students were correct political orientation
and learning about class struggle. Other activities which belonged to the
traditional university were rated second place at best. The length of attendance
was cut from 4 to 3 years for a bachelor degree equivalent. Since most students
only finished 6-9 grade, they had to first acquire remedial secondary school
knowledge. After approximately one year of remedial training, the students
learned practical content at the university. Then students went to factories or
villages to learn their professional skills in their third year of study (Chen, 1981).
Nearly all textbooks published before the Cultural Revolution were useless.
New textbooks had to include political philosophy, no matter what sort of
subjects they covered. Few faculty were trusted by university leaders, because
they got their education from the old educational model, and because many of
them had landlord or capitalist family backgrounds (Yan & Gao, 1987).
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Under these teaching and learning conditions, there was little academic
quality exhibited (Yan & Gao, 1987). The academic standard for most o f the new
students was below normal when they left university, and the poor quality o f the
graduates were laughed at by society. The method of instruction for the university
now came from kindergarten. When they entered the university, the average
student’s academic standard was primary school. Curriculum and textbooks were
from secondary school. All activities were carried out in classrooms and
dormitories o f the university.

Public schools. In the public schools, the length of primary and secondary
school attendance was shortened. Based on local conditions, primary and
secondary education was condensed from 12 years to 9-10 years. All textbooks
now had to contain discussions o f class struggle and production. Textbook
contents which alluded to feudalism and capitalism were deleted. These conditions
resulted in deterioration of the academic quality of the students. However, there
were some positive results during the period.
In order to eliminate illiteracy, Chinese authorities strove to popularize 5
years o f education in the entire country in the early part of 1970’s. Primary school
education was 5 years at that time (Yan & Gao, 1987). Male and female literacy,
as well as secondary education, grew fast during the period. The literacy rate grew
3-5% per year during 1970-1974. Secondary education increased nearly 5% per
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year during 1972-1974 (Lavely, et al, 1990). The reasons for these outcomes were
as follows:
1. A free general education system was implemented in the rural areas.

The People's Commune, which was equivalent to town government at
that moment, paid all or most of the expenses for schooling. Poor
peasants did not have to worry about their children’s tuition and book
fees (Hu & Seifman, 1976).
2. People nationwide lived under extreme pressure. Everyone had to
follow government orders, otherwise, he or she might become an
enemy o f the revolution (Yan & Gao, 1987). If they did not send their
children to school, they might be penalized.
In addition, development o f secondary education during the period had its own
special circumstances. The apparent rapid rise in secondary education was a result
o f unusual changes in education during the period which had little to do with real
education. Primary schools were often reclassified as providing secondary
education, and the curricula was debased with political study and other activities.
Therefore, the peak in secondary enrollment partially represented meaningless
secondary school credentials (Lavely, et al, 1990).

Overall results from the Cultural Revolution. Without doubt, the Cultural
Revolution was a calamity for the majority of the Chinese people, the nation,
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Chinese civilization, and its culture. It was even a tragedy for the world’s
civilization (Yan & Gao, 1987). Its negative results have impacted several Chinese
generations. Yet, because o f hidden agendas, the movement did promote Chinese
education. Enrollment percentages o f students in all levels o f education increased
dramatically. Probably, from this point of view, the so-called Cultural Revolution
had its real significance, although it was absolutely not Mao Zedong’s original
purpose. However, compared with the movement’s great cost calculated in the
misery and suffering o f hundreds o f millions of people, the result was too small to
credit to Mao and his fellows.

China’s Education Perspective (1977 to the Present)
Deng Xiaoping came back to power in July, 1977, after having been
thrown out of power again by Mao Zedong in April, 1976. After regaining power,
he gradually changed Mao’s ways and methods, and set up his own. He
abandoned parts of Mao’s ideology, such as the theory of class struggle.
However, he kept some o f them, such as mono-party leadership, and public
ownership. In December, 1978 the Third Plenary Session of the Eleventh Central
Committee of China’s Communist Party was held. The conference decided to
carry out an Open Door Policy and a series of reforms resulting in great changes in
China.
Chinese education has seen many achievements since 1978. Many elements
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have contributed to the Chinese educational development, such as the effort from
the government and additional support from outside. Education’s position has
been gradually changed since Mao’s death. Chinese education authorities have
taken the following steps to improve education:
1. October 1977, the examination for entering higher educational
institutions was restored. Several hundreds o f thousands o f young
people received the chance to study in universities based on their
academic standard rather than their family background and relationship
with their bosses (Chen, 1981).
2. The National Science Conference was held in March, 1978. This
conference encouraged people to respect and advocate science and
education by trying to change negative attitudes toward science. The
conference was called the sign of the spring of science.
3. The Chinese Communist Party issued a document The Decision to

Restructure the Education System in May, 1985. It marked the most
significant reform in Chinese education since 1949. This document
called for the universalization of nine years of basic education,
expansion o f vocational and technical education at the secondary and
post-secondary levels, and increase enrollment in and autonomy of
higher educational institutions (World Bank, 1993).
4. The Act o f Compulsory Education was issued by the Chinese Congress

98

with permission of the copyright owner. Further reproduction prohibited without permission.

in April, 1986. Since then a series o f acts regarding education have
been passed by the Chinese Congress, such as Act o f Teacher and Act

o f Education.
5. Suggestion o f the Stale Council on the Implementation o f the Outline

for Reform and Development o f Education in China was issued by the
Chinese State Council in July, 1994. By the year 2000, China should
have in place universal 9-year compulsory education in most areas (The
State Council, 1994).
The open door policy has allowed the Chinese people the opportunity to
begin to know the outside world. Different media, such as television, internet,
newspapers, and magazines transmit information about Western countries. This
information bought new ideas, and has changed peoples’ opinions, especially of the
younger generations. The open door policy not only brought new philosophies,
but also the necessary funds to Chinese education. Many international
organizations provided ways to support Chinese education, such as loans from the
World Bank and UNESCO (Hayhoe, 1989). For example, “since 1981, the World
Bank has supported 14 projects in China which either were devoted entirely to the
educational sector, or had substantial educational sector components. The total
loan and credit amount for education was $1.1898 billion” (World Bank, 1993, p.
7). Many Chinese nationals donated money and goods to primary schools back in
their hometown. The support not only gave physical support to the areas, but it

99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

also brought many fresh ideas and management experiences with them.
Unfortunately, some economic reforms in China have led to a decrease in
literacy. In other words, in China it was more economically rational for a farmer
to have his son and daughter help him out on the farm rather than go to school
(Goldman, 1995).
Devaluation o f education resulted in many problems. One of them was the
dropout rate in primary and lower secondary schools, especially of female
students. Based on 1994 official statistics, the number of dropouts in primary
schools reached 2.296 million, with a dropout rate of 1.85%; and the number of
dropouts reached 2.085 million, with a dropout rate o f 4.28% in junior secondary
schools (The State Education Commission of the People’s Republic of China,
1995"). It may be noted that there was big gap between official statistics and data
from other sources. Lin (1993) estimated a 38% dropout rate in junior secondary
schools in 1990. Since the dropout rate could not have fallen so much in only a
four year period, it is probable that the official statistics only described a small part
o f the whole picture.
University prepared education was still the main goal o f China’s general
education. But each year only 5% of the Chinese people who were 20-24 years
old had the opportunity to enter universities (in some rural areas only 1-2%). This
situation has made many non-academically prepared students lose interest in
education, especially in the rural areas (Lin, 1993). Another problem was the new
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policy o f the Chinese government which allowed a segment of Chinese society to
become wealthy. Because many wealthy people were less educated, this
phenomenon gave some Chinese the mistaken idea that education cannot help
people earn money. In other words, learning was useless. In many areas,
education was not respected. The poorest occupation was teaching (Yan, 1994).
This situation caused children’s parents did not send their children to schools, and
the children did not learn.
Based on Chinese culture and practice, the rate of students entering a
university was the only standard o f measure for a Chinese secondary school. This
way of thinking is still the main trend in contemporary China. It was believed that
students’ efforts should focus on examination subjects, and all other subjects
forgotten. The trend resulted in too much homework and examination preparation
for Chinese students (Zhou, I995b). In order to make a small percentage of
students pass the university entrance examination, an invisible but complete system
had been set up. The system included a philosophy for university prepared
education, curriculum and instruction, methods for examination, as well as
educational administration (Zhou, 1995a). Combined with the impact o f the
traditional imperial examination, the system was very stable in China. Because of
the strength o f this system, any attempt to change was doomed to failure (Zhou,
1995b). For example, quality education was largely advocated by the State
Education Commission. But who should be responsible for making sure this
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abstract educational goal was included in secondary schools? Making more
students enter the university was the only desire of students, their parents,
teachers, and school administrators.
Hard living conditions in some areas, unequal treatment o f female students
by society and family, and the temptation to earn money by helping their parents
were the major reasons for the large dropout rate. The increased number of
dropouts resulted in the creation of a new generation of illiterates (Min, 1989).
Unfortunately, not all the people in the country realized the seriousness of this
problem.
The total financial outlay on education was 2.68 % o f GNP in 1994 (The
State Education Commission o f the People’s Republic of China, 1995b). Overall,
the total amount spent on education increased slightly each year during the I980’s.
However, since 1990, the yearly outlay has lessened, even though China’s
economy has had a two digit increase in the period (see Table 3). The proportion

TABLE 3.

China’s Government Expenditure on Education
Indicator (%)

Proportion of Government Education
Expenditure as GNP

1990

1991

1992

1993

1994

3.19

3.05

3.03

2.76

2.68

Source: The State Education Commission of the People’s Republic of China &
Shanghai Institute o f Intelligence Research (1995).
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o f government education expenditure to GNP was not only much lower than in
industrialized counties, it was also lower than many lesser developed counties.
China’s schools faced increasingly serious challenges. On the one hand,
they could not get enough funds from the government. One the other hand,
inflation impacted everything, and money worshipping within the society increased
the difficulties related to financing the development of education from the
traditional value system of school and faculty (see APPENDIX D). As a result,
schools and their faculty have tried to make money from every channel imaginable.
For example, some hotels run by schools in urban areas were built on the schools’
physical education fields. In this way, part of the profits from the hotels can be
part o f the faculty’s bonus. Without question, such acts resulted in negative
impacts on teaching quality and ordinary school work. Although most school
administrators and faculty decry this behavior, they were often forced to proceed
in this fashion because they could not get enough money from the government.

Summary. Chinese education continued to develop and change. In urban
areas almost all children received an education. In rural areas, more children were
getting access to schools. Vocational educational schools were training more
students, particularly skilled workers. The quality and quantity o f higher education
was gradually improving. These trends made China more developed and stronger.
However, if the problems stated above cannot be solved, or at least partly solved,
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Chinese education will not fully develop.

China’s General Education System in 1994
As o f 1994, China had 174,657 kindergartens with 26,302,700 children;
682,588 primary schools with an enrollment of 128,226,200; 68,116 junior
secondary schools with 43,168,600 students; and 14,242 senior secondary schools
with 6,648,000 students (The State Education Commission of the People’s
Republic o f China, 1995a)

Schooling and Study Hour
General education lasts 12 years in China. Some primary schools were six
years long and some were five years. The primary schools of 5-year duration
comprised thirty-six percent of the total number. The secondary schools were
divided into junior and senior schools. Some junior secondary schools took 3
years and some 4 years. If students studied in a 5-year primary school, they would
enter a 4-year junior secondary school. Students in a 6-year primary school
entered a 3-year junior secondary school. The compulsory education of primary
and junior secondary schools took a total of 9 years (The State Education
Commission o f the People’s Republic o f China, 1994b).
The school year for primary and secondary schools was divided into two
semesters, fall and spring. Each fall semester was the start of a new school year,
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usually beginning on September 1. The primary school year consisted o f fortyweeks o f teaching with one week in reserve. There were 12 weeks for holidays
and vacations. The junior secondary school year also had forty-weeks of teaching
with one week in reserve. They also had 12 weeks o f holidays and vacations. The
senior secondary school year contained forty weeks of instruction with one or two
weeks in reserve. (The State Education Commission of the People’s Republic of
China, 1994b). Teaching 5 days a week in primary and secondary schools began in
China on May 1, 1995. Previously classes were taught 6 days each week.

Curriculum and Examination
Primary and junior secondary schools began to implement The Curriculum

fo r Full-time Primary and Middle Schools issued by The State Education
Commission o f the People’s Republic o f China (SEdC) in the fall of 1993. The
plan comprised of a classroom teaching plan and outlines of all courses (see Tables
4, 5, and 6). It was divided into nationally required courses and courses required
by local governments of provinces, autonomous regions, and municipalities
directly under the central government. The courses for senior secondary schools
included both required and elective courses. The required courses were designated
by the central government, while elective courses were designated by the locality
where the schools were located (The State Education Commission of the People’s
Republic o f China, 1994b).
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TABLE 4. Schedule for Elementary and Junior Secondary School of Nine-Year
Compulsory Education Under the “Five-Four” System
Weekly Class
Hours
Course
Ideological
Morality
Ideological
Politics
Chinese
Language
Mathematics
Foreign
Language (I)
Foreign
Language (II)
Social Studies
History
Geography
Science
Physics
Chemistry
Biology
Physical
Education
Music
Fine Arts
Labor and
technical I
Labor and
technical II
Class Hours

Primary School Grade
1

2

3

4

5

I

I

I

I

I

Junior Secondary
Grade
6
9
7
8

Class Hours in
9-years
1-5
6-9

Total

%

170

2.0

268

268

3.1

170
2

2

2

2

11

11

9

9

9

5

5

5

5

1.666

670

2.336

26.8

5

6

6

6

6

5
4

4
4

4

4

986

570
272

1.556
272

17.8
3.1

4

4

4

4

536

536

6.2

2
3

3
3

2

204
238
204
272
164
132
204
778

2.3
2.7
2.3
3.1
1.9
1.5
2.3
8.9

134
134

542
474
102

6.3
5.4
1.2

268

268

3.1

4.130

8.720

100

2

1

1

2

2

2

204

2

238
204
272

2
3
2
2
2

2

2

3

3

3

3

2
3

2
2
2
3

3
2

3
2

2
2
1

2
2
1

2
2
1

I
1

1
I

1
1

I
1

2

2

25

22

2
25

26

28

28

28

30

30

442
408
340
102

4,590

164
132
204
336

Source for Table 4: The State Education Commission of the People’s Republic of
China (1994"). Basic education in China. Brochure. Beijing, China.

Students were required to take an examination at the completion of each
semester, school year, and for graduation in compulsory education. Chinese
language and mathematics were the two required subjects for the graduation
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TABLE 5. Schedule for Elementary and Junior Secondary School of Nine-Year
Compulsory Education Under the “Six-Three” System
Weekly Class
Hours
Course
Ideological
Morality
Ideological
Politics
Chinese
Language
Mathematics
Foreign
Language (I)
Foreign
Language (II)
Social Studies
History
Geography
Science
Physics
Chemistry
Biology
Physical
Education
Music
Fine Arts
Labor and
technical I
Labor and
technical II
Class Hours

Primary School Grade
1

2

3

4

5

6

1

1

1

1

1

1

Junior Secondary
School Grade
7
9
8

Class Hours in
9-years
7-9
1-6

Total

%

204

2.4

200

200

2.4

204
2

2

2

10

10

9

8

7

7

6

6

5

1.734

568

2.302

27.3

4

5

5

5

5

5

5
4

5
4

5

986

500
272

1.486
272

17.6
3.2

4

4

4

400

400

4.8

2
3

3
2

2

2
3
3

3
3
2
3

3

544

204
234
170
272
164
96
170
844

2.4
2.8
2.0
3.2
2.0
1.1
2.0
10.0

1
1

1
1

1
1

476
408
136

100
100

576
508
136

6.8
6.0
1.6

2

2

2

200

200

2.4

32

33

27

3.474

8.438

100

2

1

I

I

1

2

2

2

2

2

2

3

3

j*•*

3

3
2

3
2

2
2
1

2
2
1

2
2
1

2
2
1

23

24

24

25

25

204

25

234
170
272

4,964

164
96
170
300

Source for Table 5: The State Education Commission of the People’s Republic of
China (1994"). Basic education in China. Brochure. Beijing, China.

examination in primary schools. Examination results of other subjects were only
used for reference. Except for the national required course examinations for junior
secondary school graduation, examinations of other courses were for reference
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TABLE 6.

Schedule for Senior Secondary School

Course

10

Politics
Chinese Language
Mathematics
Foreign Language
Physics
Chemistry
Biology
History
Geography
Physical Education
Labor and technical III
Social Practices

2
4
5
5
3
3

Class Hours of Required Courses
Class Hours of Elective Course
Extracurricular Activities
Total Weekly Class Hours of
Extracurricular Activities

Grade
11
2
4
4
4
3
3
3
2

Total Hours

%

12

184
392
426
306
204
204
102
136
2
102
3
2
184
2
2
432
4 weeks a year
2 weeks a year carried out in work skill classes, in
extracurricular activities or in regular class hours.
29
27
14
2.672
4
16
3
weekly 6 hours (3 for sports and 3
for others) for each year
37
38
36
2
5
5

6.9
14.7
15.9
11.5
7.6
7.6
3.8
5.1
3.8
6.9
16.2

Source for Table 6: The State Education Commission of the People’s Republic of
China (1994"). Basic education in China. Brochure. Beijing, China.

only.
The senior secondary school graduation examination was held according to
a unified system. The results o f the unified graduation examination of full-time
senior secondary schools was regarded by the local government as a provinciallevel examination for senior secondary school graduates. Senior secondary school
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students can only graduate by passing this unified examination (The State
Education Commission o f the People’s Republic o f China, 1994b).

Compulsory Education and the Steps for Its Accomplishment
China began practicing compulsory education through primary and junior
secondary school in 1986. All children of 6-years of age or older had to be
enrolled in a primary school. Primary school graduates, who lived in the areas
where junior secondary school education had been popularized, could be sent to
junior secondary schools without an entrance examination. But junior secondary
school graduates could only enter senior secondary schools by taking a unified
examination set by the local education department (The State Education
Commission o f the People’s Republic of China, 1994b).
Under the Suggestion of the State Council on the Implementation of the
Outline for Reform and Development of Education in China (July, 1994), nine
years o f universal general education was to be achieved in the following stages:
1. Universal nine years compulsory education was to be completed in the
cities and coastal areas before 1997. About forty percent of China’s
population lived in these areas.
2. Universal nine years compulsory education was to be basically achieved
in rural areas having a medium level of economic development before
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1997. Another forty percent China’s population belonged to this
category.
3. Five to six years primary education systems was to be developed in the
more backward areas, around 15 % of China’s population, before the
year 2000.
4. Three to four years of primary education was to be universalized in the
exceptionally poverty-stricken areas, around 5 % of China’s
population, by the year 2000.

Administration o f China’s General Education
General education in China was under the macro guidance o f the central
government and the actual management o f local governments at various levels.
The State Education Commission was responsible for formulating regulations,
policies and overall planning of the general school system; for establishing special
funds to train teachers for poor and minority areas; and for supervising the work of
the education departments under local governments (The State Education
Commission o f the People’s Republic o f China, 1994b).
The responsibilities of the governments at the provincial and autonomous
regional levels were to implement general education in their jurisdiction. They
were responsible for such activities as formulating development plans and teaching
plans for local primary and secondary schools; appraising and checking local
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general education; establishing educational funds to help poor and minority areas;
and subsidizing counties which have difficulty in running schools (The State
Education Commission of the People’s Republic o f China, 1994b).
The governments of counties (municipalities and urban districts) were
mainly responsible for carrying out specific tasks o f general education, such as the
management o f educational funds, appointing and supervising principals and
teachers in primary and secondary schools, and guiding the teaching of primary
and secondary schools. The task o f township governments was to implement the
local compulsory education (The State Education Commission of the People’s
Republic o f China, 1994l>).

Research Methodology
Scientific research methods include sequential steps: recognition and
definition o f the problem; formulation of hypotheses; collection of data; analysis of
data; and statement of conclusions regarding confirmation or disconfirmation o f
the hypotheses (Gay, 1992). The different types o f research include qualitative,
quantitative, and a combination of the two. Based on the nature of the problem
and its purpose, this study was more closely related to qualitative research.

Qualitative Research
Qualitative research is descriptive. Usually, its data sources are text rather
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than numbers. Documents, interview transcripts, field notes from direct
observation, and diaries are basic sources (Locke, Spirduso, Silverman, 1993).
This type o f research usually involves three major components. They are
collecting data, analytic or interpretive procedures, and written and verbal reports.
The second component includes the techniques for conceptualizing data. The data
are categorized and summarized. Through the process, the relationships among
the data are found. The third component includes the findings and
recommendations from the research, given form (Strauss & Corbin, 1991). In
Locke, et al’s words (1993, p. 100) “data reduction, organization, manipulation,
and display are central activities in the research process”. The Case study is one of
the methods most often used in qualitative research. Based on the nature of this
study, it appeared to be the most suitable for this research.

Case study. The initial use of the case study approach in educational
research began in the middle 1960’s. It was typically concerned with the
evaluation of enterprises. For example, case studies had been conducted related to
curriculum development, cross-cultural comparisons, mixed ability teaching,
language learning, multicultural education, and educational innovation (Bromley,
1986).
A common use o f the case study was for making an analysis when all the
information was not available. Other uses of the case study were to demonstrate
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typical or representative states o f affairs or to illustrate a range of phenomena
(Bromley, 1986).
A case study is an investigation which attempts to describe the whole
picture o f a unit. Based on different purposes, the scope o f the research may
include an entire life cycle or only a part o f it. It may focus on specific segments
or whole events (Isaac & Michael, 1982). Yin (1984) said: “the case study allows
an investigation to retain the holistic and meaningful characteristics of real life
events” (p. 14).
As a research method, the case study supplies background information for
planning major investigations in the social sciences. It reveals important variables,
processes, and interactions that deserve more extensive attention. It often explores
new ground and therefore, is the source of fruitful new hypotheses for further
study (Isaac & Michael, 1982).
Isaac & Michael (1982, p. 48) thought the methodology of case study
should follow these steps:
1. State the objectives. What is the unit of study and what characteristics,
relations, and processes will direct the investigation?
2. Design the approach. How will the units be selected? What sources of
data are available? What data collection methods will be used?
3. Collect the data.
4. Organize the information to form a coherent, well-integrated
reconstruction o f the unit of study.
5. Report the results and discuss their significance.

Bolgar (1965) believed that “the data of the case study are
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characteristically communications or observations o f events which were not
planned or intentionally altered by the investigator for the purpose o f research”
(p.22). Documentation, interviewing, and direct observation are the most common
techniques for a wide range o f data-collection (Merriam & Simpson, 1995)

Gathering data for a case study often relies heavily upon documents (Borg
& Gall, 1983). “Background information should be collected to provide a context
in terms o f which the problems and issues are to be understood” (Bromley, 1986,
p. 26). Yin (1984) summarized four strengths of the method:
1. It was stable method. The information can be reviewed repeatedly.
2. It was unobtrusive. The data were not created as a result of the case
study.
3. The data were exact. They were contains exact names, references, and
details o f an event.
4. This kind of method covered a long span of time, many events, and
many settings.
Interviews are first-person narratives that the researcher collects using
extensive discussion techniques with a single individual (Borg & Gall, 1983). An
important interview not only provides the case study investigator with insights into
a specific topic, but it also can suggest sources of corroboratory evidence, and
initiates the access to such sources. Therefore, an interview can provide key
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information critical to the success of a case study (Yin, 1984).
“The first definition of the case study is inspired by participant observation”
(Hamel, 1993, p. 491). Observation involved field research. It requires direct
contact with the social fact in question (Hamel, 1993). The study often focuses on
an organization, such as a school, or on some part o f an organization, or a
classroom. Case studies often use participant observation as a major data
collecting tool (Borg & Gall, 1983). Therefore, this method is able to cover
events in real time and in the true context of the event (Yin, 1984).

Summary
The evolution o f the philosophy of technology education described why
and how technology education has developed into its current form. The
information describing China’s educational system supplied a framework for the
country’s educational past, present and future. It was found that Confucian
philosophy, the cultural revolution, and the current reform and open door policy
had the greatest impacts on China’s educational system.
The literature review of technology education programs from five
American states and three selected countries supplied basic information about their
respective technology education programs, as well as related data and
documentation relevant to the research.
The research also described the societal importance for the study of
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technology education. Humans are faced with many problems, caused, at least in
part, by technology. These problems are often related to how to use, manage, and
understand technology (International Technology Education Association, 1996).
Technology education was seen as an educational methodology for addressing
these problems.
The research methodology literature described the basic principles of
qualitative research and the case study.
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CHAPTER THREE
Methodology
The problem of this study was to develop a strategy for integrating
technology education concepts within the China’s mathematics and science
curricula. Because o f the descriptive nature of this research, the data for the study
were complied using three methods—documentation, or literature review, personal
interviews, and direct observation. This research resulted in the development o f a
case study. After collecting the data, they were assessed to determine the most
suitable components for a model, which will integrate technology education
concepts into China’s mathematics and sciences curricula.

Methods for Collecting Data
As noted above, the researcher used three different methods to collect data
for the study. These data came from the following geographic areas: the United
States o f Illinois, Iowa, Maryland, Massachusetts, and New York; and the
countries o f China, Japan, Taiwan, and the United Kingdom.

Documentation
Yin (1994) believed that “documents play an explicit role in any data
collection in doing case studies. Systematic searches for relevant documents are
important in any data collection plan”(p.81). Since documents supplied near all
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the historical data and many o f the current conditions of technology education in
this study, the documentation approach constituted the basic structure for the
research. This method was used in collecting data about the philosophy of
technology education, the transitions in the discipline o f technology education, the
development o f technology education in selected areas inside and outside the
United States, and the transition of the Chinese educational system and its current
situation. The researcher used the following sources when gathering the
documentation portion o f the research data: West Virginia University library
system, interlibrary loan, internet, and Netscape.

Interviewing
“One of the most important sources of case study information is the
interview” (Yin, 1994, p. 84). Interviewing was used to help understand the
phenomena o f technology education. Selected knowledgeable people were
interviewed to gather data about the transition of technology education in selected
countries, as well as gathering data about the Chinese educational system and its
current situation. The persons included technology education instructors and
principal in China’s secondary schools, education administer in China’s State
Education Commission, faculty members in American universities who were
familiar with Japan and British technology education, and instructor in Taiwan’s
vocation school. Specifically, the following persons who were interviewed and
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their professional affection at the time o f the interview were listed below:

Labor and technical education in China. Labor and technical education was
a course in the current Chinese education system. The focus of its content was
manual training.
1. A Secondary School in Beijing: Mr. W. School principal.
2. The State Education Commission: Mrs. L. Staff member. Department
o f General Education, State Education Commission, the People’s
Republic of China.
3. A Secondary School in Beijing: Mrs. MX. Instructor and Division
Chief of labor and technical education in labor and technical education.
Labor and technical education program was in meddle level among all
the schools in Beijing.
4. A 1-12 Grade School in Beijing: Mrs. D. Instructor of special
classification in labor and technical education. Labor and technical
education program was in upper level among all the schools in Beijing.
5. A Secondary School in Beijing: Mrs. G. Instructor in labor and
technical education. Labor and technical education program was in low
level among all the schools in Beijing.
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Development o f technology education outside of the United States. The
researcher interviewed in the U.S. following persons, who had experience in the
educational environment o f the country or were educated in the courtly:
1. Japan: Mr. P Lecturer, technology studies program in a university,
West Virginia.
2. Taiwan: Mr. L. Lecturer, technology studies program in a vocational
secondary school, Taiwan.
3. The United Kingdom: Dr. M. Full professor, technology education
program in a university. West Virginia.

Direct Observation
Observational evidence was often useful in providing additional information
about the topic being studied. Yin (1984) believed that the researcher can create
an opportunity for direct observations by making a field visit to a case study’s site.
This method was used in collecting current data about technology education in
American secondary schools and the labor and technical education program in
China. The following schools were observed:
1. A Junior Secondary School in Morgantown, West Virginia.
2. A Secondary School in Dongcheng District, Beijing, China.
3. A 1-12 grade School, Beijing in Dongcheng District, China.
4. A Secondary School in Fengtai District, Beijing, China.
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Assessing the Data
After collecting the data, the analysis was conducted. The analysis
included identifying assumptions related to the development o f the case study and
analysis procedure, categorizing the data, summarizing and generalizing the data,
and identifying suitable concepts.

Analysis Procedure
The data for the research came from three areas, document reviews,
interviews, and field study. After the data were collected, it was necessary to
determine which o f the identified concepts were suitable for China’s educational
system. The rational for assessing suitable concepts in China were following:
1. The concepts had a close relationship with mathematics and science
curricula in China’s secondary school;
2. The concepts allowed students to have a deeper understanding of a
technological society;
3. The concepts did not conflict with China’s educational ideology in
1994.
The development o f methods for integrating those suitable concepts into China’s
mathematics and science curricula followed.
In order to find suitable concepts and teaching methods for China’s
mathematics and science curricula, a framework was developed for verifying these
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concepts. Based on the data collected, the technology education concepts
recommended for integration into China’s mathematics and science curricula were
placed into two clusters, theory and activity. The theory cluster focused on
technological literacy, which included developing an understanding o f technology
and its social impact, and invention and innovation. The activity cluster focused on
technological problem-solving. Both clusters related to the current Chinese
National University Entrance Examination for the subjects mathematics, physics,
and chemistry. Specific dimensions were set as guidelines to justify which
concepts were suitable.

Categorizing the Data
In this form o f study a particular event is studied from the viewpoint of all
the major participants. When all of the views were pulled together, they provided
a depth that contributed significantly to understanding the event being studied
(Borg & Gall, 1983). The researcher categorized each state and country’s
experiences into the following categories:
1. What were their philosophies, objectives, and orientations?
2. How did they implement their programs? What were the contents of
their program?
3. How did they integrate technology education into their science and
mathematics curriculum?
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4. What were the problems and weakness in each program?
This summary provided the foundation for the next analysis. As Gilgun (1994)
stated: “Organization and communication were done after developing clear
conceptual categories for the empirical data, which provides a focus for the
findings” (p. 376).

Summarizing and Generalizing the Data
Generalizations were based on the evidence provided by the categorization
data (Tommy & Tuijnman, 1994). This was a crucial step in the assessment.
However, as Cronbach (1975) stated: “when we give proper weight to local
conditions, any generalization is a working hypothesis, not a conclusion” (p. 125).
In accordance with this principle, the researcher summarized and generalized the
data through the following three questions:
1. What were the advantages and disadvantages in each state’s and
country’s technology education program?
2. What lessons were learned from the states and countries’ experiments?
3. O f the experiences deemed to be valuable, which were relevant for the
current conditions in China?
This evaluation involved an analysis of the current situation and problems in the
selected state and country technology education programs. The evaluation also
involved an analysis o f the need for developing a viable technology studies
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program within China’s general education system. Once China’s needs had been
identified, the next step in this context evaluation would be use the summarized
and generalized data to outline program objectives that would meet China’s
mathematics and science, and labor and technical education needs.

Findings and Conclusions
This stage o f the evaluation required making judgments about the
resources and strategies needed to meet China’s previously identified needs, and
the required program goals and objectives. Information collected during this stage
o f evaluation was used to choose the best possible resources and strategies for
China’s labor and technical education. The evaluation included such issues as
what to do when certain resources are too expensive or unavailable. For example,
the modular laboratory was a popular teaching method in contemporary American
technology education programs, but it was not economically feasible for most of
China’s current schools. The evaluation was also concerned with such issues as
whether or not a particular strategy was likely to be effective in achieving program
goals; if certain strategies were legally or morally acceptable; and how to best
utilize personnel resources.
In addition to the above points, “many evaluations must go beyond
assessing outcomes and must test relationships between processes and
outcomes”(Yin, 1992, p. 124). Based on this principle, the researcher:
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1. organized the information to form concepts which in turn were used to
develop an integrated unit o f study. These concepts included those
related to technology education theory, philosophy and practice,
strategies for problem solving, and a systems approach and
infrastructure related to production, communication and information,
and transportation. All concepts were reviewed for their suitability in
China.
2. Incorporated technological literacy content into China’s mathematics
and science curriculum. The selected content was included in part o f
the sample course. This was a target and limitation of the study.
3. Selected suitable activities for the integrated mathematics and science
courses.
4. A teaching method for the pilot program was recommended.
5. A pilot in-service training program for mathematics and science
teachers was designed.
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CHAPTER FOUR
Analysis o f Data
Based on the data from the research, technology education foundations,
skill training, methods for introducing technology education concepts, and
pedagogical models were categorized and analyzed. In addition to the data, the
major content from Chinese secondary school mathematics and science courses
were summarized. The identified concepts were divided into two groups:
technology education foundations and career skills. Both groups had several
subgroups. Each subgroup involved detailed concepts.

Technology Education Foundations
The foundations o f technology education were identified, including the
philosophy o f technology education and various technological systems. The
philosophy o f technology education played a crucial role in the development of the
foundations o f technology education, and was often selected as a major content
area by curriculum developers in the United States.

Philosophy o f Technology Education
Based on the research, the philosophy of technology education included
three major concepts. They were: systems of technology; technological impacts;
and technological literacy in Table 7 (The data contained in table 7 through 12 and
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figure 3 through 7 were derived from data from the following sources: 1. State
curriculum guides from Illinois, Iowa, Maryland, Massachusetts, and New York; 2.
Interviews with selected members o f China’s educational system; 3. Interviews
with experts from Japan, Taiwan, and the United Kingdom educational system).

TABLE 7.

Major Concepts o f Philosophy of Technology Education

State / Country

Illinois
Iowa
Maryland
Massachusetts
New York
Japan
Taiwan
The United Kingdom
Ratio

Systems of
Technology

Impacts of
Technology

*

*
*
*
*
*

*
*
*
*
*

5/8

5/8

*

Technological
Literacy

*

3/8

The systems o f technology concept included four units, input, process,
output, and feedback.
The impacts o f technology concept was defined by Hutchinson & Karsnitz
(1994). An impact o f technology was seen as a by-product of a previous problem
solution, and was a cause for creating a new solution. The International Technology
Education Association (1996) defined the concept o f technological literacy as the
ability to use, manage, and understand technology. Through technological literacy,
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humans may develop the ability to control their present conditions, or create a better
condition for the future.
The states o f Illinois and Massachusetts, and Japan, included the systems of
technology concept in the development of their curriculum. All five o f the U. S.
states surveyed, but none o f the other countries participating in the research, included
impacts o f technology and technological literacy in their curriculum of technology
education. All five states whose technology education programs were analyzed
believed that the impacts o f technology and technological literacy were important
concepts in their curriculum.
Technology education curricula in Japan and Taiwan were found to be,
philosophically, still in the industrial arts stage. What was taught in their technology
education programs was only seen as an extra to their regular primary and secondary
school curriculum. Therefore, they paid less attention to the impacts of technology
and technological literacy.

Content Areas
It was found that the technology education curriculum currently being
taught in the researched states and countries was composed of six content areas
(see Table 8). These content areas were biotechnology, communication,
construction, energy & power, production, and transportation. Each of these
content areas contained a variety of concepts.
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TABLE 8.
State / Country

Content Areas of Technological System
Biotechnology

Communication

Construction

Energy &
Power

Production

Transportation

*

*

*

Illinois

*

Iowa

*

*

*

*

*

*

*

*

*

*

Maryland
M assachusetts

*

N ew York
Japan

#

Taiw an

*

*

*

The United Kingdom
1/8

Ratio

6/8

2/8

4/8

3/8

4/8

Only one state and no countries (1 o f 8) included biotechnology in its
curriculum. Massachusetts included it as a content area when it developed its
technology education curriculum in 1995.
It was found that most (6 of 8) of the selected states and countries included
communication in their curriculum. All but Maryland and the United Kingdom
included communication. Also, it was found that half (4 of 8) of the selected states
and countries included energy and power and transportation as areas in their
curriculum.
Approximately one-third (3 of 8) of the selected states and countries
included production in their curriculum as a content area. Production was
included in 3 o f 5 selected states in the United States, but none of the countries.
Finally, it was found that a quarter (2 of 8) o f the selected states and countries
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included construction in their curriculum. The United States was the only country
that included construction in the curriculum.

Skill Training
Hands on activities that resulted in student’s learning practical skill was a
fundamental part o f technology education. Skill training was found to be divided
into two types. One was modem technological skill training, such as information
technology and automation. The other was traditional skill training, such as
woodworking and metalworking.

Modem Technological Skills
Modem technological skills were emphasized in countries outside of the
United States (see Table 9). None of the U.S. states researched included any of
the modem technological skills in their curriculum. It was found that only one of
the selected countries included automation, industrial materials, or machinery in
their curriculum. Taiwan included automation and industrial materials; Japan
included machinery. It was found that 25% (2 of 8) of the selected states and
countries included electricity and planning & drafting in their curriculum. Japan
and Taiwan included electricity; Taiwan and the United Kingdom included
planning and drafting. Finally, it was found that approximately one-third (3 of 8)
of the selected states and countries included information technology in their
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TABLE 9.

State / Country
Illinois
Iowa
Maryland
Massachusetts
New York
Japan
Taiwan
The United Kingdom
Ratio

Modem Technological Skills

Automation

Electricity

*

*
*

1 /8

2 /8

Industrial
M aterials

Information
Technology

M achinery

*

*

*

*

1 /8

*
3/8

Planning and
Drafting

*
*
1 /8

2 /8

curriculum (Japan, Taiwan, and the United Kingdom).

Traditional Skills
Traditional skills were regarded as appropriate skill training in some
countries, especially metalworking and woodworking (see Table 10). Although
the world has entered the information society, the skills for traditional work were
still needed.
It was found that only one of the eight the selected states and countries
included ceramics or cultivation in their curriculum. The United Kingdom included
ceramics, and Japan included cultivation. None of the U. S. states included these
traditional skill in the curriculum.
Finally, it was found that one fourth (2 of 8) of the selected states and
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TABLE 10.

Traditional Skills

State / Countries
Illinois
Iowa
Maryland
Massachusetts
New York
Japan
Taiwan
The United Kingdom
Ratio

Ceramics

*
1/8

Cultivation

Metalworking

Woodworking

*

*
*

*
*

1/8

2/8

2/8

countries (Japan and Taiwan) each included metalworking and woodworking in
their curriculum. No states in the United States included them in their curriculum.

Methods for Introducing Technology Education Concepts
The major methods identified for introducing technology education
concepts were methods related to increasing student research and analysis,
creativity, and problem solving skills (see Table 11). Research and analysis skills
require students to study, or to determine the nature and relationship of, the parts
o f a whole. Creativity activities involve the invention and innovation of
technological artifacts or processes. Problem solving was the most important
strategy identified for introducing technology education.
Problem solving activities commonly include the following 8 steps:
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TABLE 11.

Major Methods of Introducing Technology Education Concepts

State / Country
Illinois
Iowa
Maryland
Massachusetts
New York
Japan
Taiwan
The United Kingdom
Ratio

Creativity

Analysis

Problem Solving

*
*
*
*
*
*
1/8

1/8

*
5/8

1. identifying problems and opportunities
2. framing a design brief, investigation and research
3. generating alternative solutions
4. choosing a solution
5. developmental work
6. modeling and prototyping
7. testing and evaluating
8. redesigning and improving (Hutchinson & Karsnitz, 1994)
It was found that a majority (5 of 8) of the selected states and countries
included problem solving activities in their technology education curriculum.
Research and analysis is a foundation for problem solving. However, it was found
that only the United Kingdom, o f the selected states and countries, included
research and analysis as a method in their curriculum. Only Japan, of the selected
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states and countries included in this research, had creativity as a major teaching
method.
It was found that Taiwan perceived technology education as basic necessity
skill training. Therefore, less effort was put on research and analysis, creativity,
and problem solving. None o f these methods were implemented in their current
technology education program.

Pedagogical Models
Related pedagogical models included integrating technology education with
mathematics and science, the modular approach, science/technology/society, and tech
prep. Tech prep is a form of technical education that has a strong vocational
orientation. In order to teach the content areas and concepts noted above, different
states or countries used one or more pedagogical models. They were the means for
realizing the curriculum objectives rather than specific teaching content.
The core o f the technology education curriculum was found to be its base
philosophy. This philosophy included three parts, systems of technology, impacts of
technology, and technological literacy. By learning this core, students determined
what technology is, and had a better understanding o f the problems caused by
technology. The abilities to learn and deal with technology included research analysis,
creativity, and problem solving. Communication, production, and transportation were
commonly recognized by curriculum developers as the basic components of
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technology education. These components comprised the technological systems. Skill
training was seen as an extension o f the technological system. It was seen as the
bridge between the classroom and the real world (see Figure 3). The core o f this
system was determined to be the philosophy. Consequently the figure is read from
center outward.

FIGURE 3.

The Basic Structure o f the Identified Content
in Technology Education Curriculum
Hands on Activity

Content Areas

' Analysis, Creativity, and Problem Solving

'

Philosophy

/’

Analysis, Creativity, and Problem Solving

Content Areas

Hands on Activity

Integrating Technology Education with Mathematics and Science
It was found that half (4 of 8) of the selected states and countries
integrated technology education with mathematics and science (see Table 12).
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TABLE 12.

State / Country

Illinois
Iowa
Maryland
Massachusetts
New York
Japan
Taiwan
The United Kingdom
Ratio

Major Pedagogical Models

Integrate technology
education with
Mathematics / Science

Modular
Approach

Science
Technology
Society

Tech PREP

*

*

*

*
*

*

*

*

*

*
*
*

*

2/8

4/8

1/8

6/8

The model was regarded as valuable for students in 4 of the 5 selected states, but
none of the countries included in the research. Among the states with this
integration, New York and Maryland were the most active.
A model which connects the philosophy of technology with an integrated
technology education, mathematics and science program, can be found in Figure 4.
The concentric circles in the figure indicate the learning activities covered by the
model. The overlapping circles indicate the interactions among technology
education and mathematics and science. The concentric circles in the figure
indicate the various learning activities covered by the model. This connection
between theory and practice was determined to be one o f the major advantages for
the integration.
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FIGURE 4.

Integrating Model

Hands on Activity
Content Areas

/"A nalysis, Creativity, and Problem Solving" x

Philosophy o f
Technology

1Mathematics and Science

''•'Analysis, Creativity, and Problem Solving

Content Areas
Hands on Activity

The Modular Approach
It was found that one quarter (2 of 8) of the selected states and countries
accepted the modular laboratory as a new approach in their curriculum. The
modular laboratory was, at the time of this research, the latest development in
technology education. The concentric part in the figure meant learning activities
covered by the model.- The direction of the figure was in to out. One of features
o f this model was that it included problem solving, technological systems, and skill
training (see Figure 5). It was found to be an efficient way to learn technology
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FIGURE 5.

Modular Model

Philosophy

^Greaiivity^ andProblem Solving

-Hands on Activity

education concepts. Another feature was that the learning process was based on
hands-on activities, yet was not vocational education.

Science/Technology/Societv CSTSI
It was found that only one o f the selected states and countries, Iowa, used
the science/technology/society model (STS) in its curriculum (see Figure 6). The
concentric parts in the figure indicate the learning activities covered by the model.
The core o f this model was depicted in the center, the philosophy. The model had
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FIGURE 6.

Science Technology Society Model

Hands on Activity

Content Areas

Analysis, Creativity, and Problem Solving

Analysis, Creativity, and Problem Solving

Content Areas

Hands on Activity

a major influence on impacts of technology and technological literacy that were
related to the overall philosophy o f their technology education curriculum.
However, the approach had less connection with the real world, and consequently,
may not be suitable for students in secondary schools.

Tech Prep
It was found that 75% (6 of 8) of the selected states and countries used the
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tech prep model as an approach in their curriculum. The approach was limited in
skill training, and contained a minimum o f knowledge about technological systems
(see Figure 7). The concentric parts o f the figure indicate the learning activities

FIGURE 7.

Tech Prep Model

intent

m

Analysis, Creativity, and Problem Solving

Philosophy

Analysis, Creativity, and Problem Solving

'

Content Areas

Hands on Activity

covered by the model. The directional influence of the parts of the figure is from
center outward. The approach was more closely related to vocational education
than general or technology education.
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Integrating Technology Education with China’s Mathematics and Science
Using China’s National Curriculum Guide for junior and senior secondary
school and the country’s last two National University Entrance Examinations, the
major content o f the mathematics and science courses for Chinese secondary
school was summarized. The connections or overlaps between the researched
technology education curricula and Chinese mathematics and science programs
were sought through this analysis.

Major Content o f Chinese Secondary School Mathematics and Science Courses
The mathematics and science courses found in China’s secondary school,
were mathematics, physics, chemistry, and biology. All four courses were
examination subjects in the National University Entrance Examination. The major
components in these courses were as follows:

Mathematics
Function

Mathematical inductive method

Exponential function

Trigonometry

Logarithm

Solid geometry

Permutation and combination

Analytic geometry
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Physics
Force

Electric current

Movement o f object

Magnetic field

Newton movement laws

Electromagnetism

Mechanical energy

Alternating current

Vibration and wave

Electromagnetism vibration

Heat and energy

Reflection and refraction o f light

Characteristics o f solid and liquid

The nature of light

Characteristics o f vapor

Atom atomic nucleus

Electric field

Chemistry
Characteristics o f halogen family

Silicon

Heat o f mole reaction

Magnesium and Aluminum

Characteristics o f Sulfur

Iron

Alkaline-earth metal family

Hydrocarbon

Material structure and Periodic Table o f Elements

Derivative of Hydrocarbon

Nitrogen and Phosphorus

Biology
Cell

Inheritance and variation

Metabolism o f living

The origin of life and evolution o f living
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Reproduction and growth of living

Biology and environment

Adjustment o f living activity

Health o f human being

A Possible Integrating Unit
There were many different approaches for integrating technology education
with mathematics and science. The major overlaps between technology education
content and the major mathematics and science content in Chinese secondary
schools can be found in Table 13.
One o f the foundations for understanding how computers function is
understanding the binary system. When students learn exponential functions in
their mathematics course, the application to computer operations could be
combined. Another example for integrating technology education into
mathematics and science is the principle that a triangle is stable. This principle
could be applied in construction design problems. When students learn
trigonometry, this application could be introduced. When students learn about
heat and energy, the instructor could expand the lecture to all types of energy.
Students could learn about electromagnetism and vibrations through the
application of acoustics. Atom fission provides humans with a great energy
source. But it also can bring disaster through the atom bomb. When students
study this unit, the negative side o f nuclear fission could be introduced.
The same positive and negative effects could be found in the characteristics
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TABLE 13.

Overlapping Unit

Courses in

Content Area in China’s

Technology Education

China

Course

Area

Mathematics

Exponential function

Communication

Developing Unit

Binary system in
computer

Mathematics

Trigonometry

Construction

Loads on structures

Physics

Heat and energy

Energy

Nature of energy

Physics

Electromagnetism

Communication

Acoustic

Philosophy of technology

Impacts of technology

education

Technological literacy

Philosophy of technology

Impacts of technology

vibration
Physics
Chemistry

Atom atomic nucleus
Characteristics of Sulfur

education
Chemistry
Chemistry

Characteristics of

Philosophy of technology

Impacts of technology

halogen family

education

Alkaline-earth metal

Production

Materials

Biology and

Philosophy of technology

Impacts of technology

environment

education. Energy

Health of human being

Philosophy of technology

family. Iron. Magnesium
and Aluminum
Biology
Biology

Technological literacy

education

o f sulfur and halogen. People sterilize with bleaching power, a chlorine
compound. However, mustard gas, also made of chlorine, is a member of the
halogen family, and could be used as chemical weapon. When students learn about
the alkaline-earth metal family, iron, magnesium and aluminum, their application in
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the industrial world could be introduced. Students could have a sense of
protecting the environment after they study biology.
Students could learn about technology education concepts through their
mathematics and science courses. In this way, the current Chinese education
structure and value system do not have to be changed, and students could also
learn about technology education.
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CHAPTER FIVE
Findings, Conclusions, and Recommendations
The problem of this research was to design a model for integrating
technology education concepts into China’s current mathematics and science
curricula.

Findings and Conclusions
Technology Education Foundations
It was found that sophisticated technological developments in the United
States are mandating Americans to think more about technology and begin to
expand its importance in education. Therefore, the impacts of technology and
technological literacy have become increasingly important in the U. S. curriculum.
It was theorized that since the United Kingdom was the place of origin for
the industrial revolution, the British people have an educational tradition of
looking at technology from a different viewpoint than do most other countries.
Technology has, for several hundred years, been an integral part of their everyday
culture, and therefore, the impacts of technology and technological literacy were
not found to be as important in their curriculum as it was in the U.S. Because the
development o f the technology education curriculum in Japan and Taiwan has
remained at the industrial arts stage, it was found that they continued to pay more
attention to skill-based learning than technological philosophy.
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Major Content Areas
It was found that although many people in the U. S. schools discussed
biotechnology, only Massachusetts included it in their technology education
program. Further, it was found that the study of biotechnology as a sub-set in
technology education was still a relatively new idea in other researched countries’
curriculums o f general education, and had yet to be included in other researched
curriculums at the time of the study.
Modem communication studies, led by the development of the computer,
was found to be the major technological systems area in technology education
curriculum regarding the other technology education systems. As more and more
technology educators realized that the earth did not contain endless resources, and
because modem transportation, as well as the general development of
transportation, easily peaks teenagers’ curiosity, both energy and power and
transportation also became important technology education content areas.
Since the development o f modem technology began with technological
developments in industrial production systems, which resulted in the British
Industrial Revolution and the development of the “American System” of
manufacturing, production also was considered a valuable content area in
technology education by many educators.
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Skill Training
Since technology education was founded in skill-based learning, skill
training would be expected to have an important position in current technology
education curriculum, no matter where the schools were located. It was found
that since the world had become an information-based society, and computers
played an increasingly important role in virtually everyone’s daily life, information
technology had become the most popular technological skill to teach. It was
regarded as a valuable content for students in all countries researched outside of
the United States. As none o f the U. S. states researched included specific
computer skill training in their curriculum, it was concluded that this was because
it was included in the vocational education programs or elsewhere in the
curriculum. In addition, various skill training activities were often included within
communication, production, and transportation content areas. For example,
students learned about needed contemporary technology skills when using a
modular laboratory.
Every country researched kept some traditional skill in its curriculum.
Japan included metalworking, woodworking, and cultivation. Taiwan also
included metalworking and woodworking, and the United Kingdom included
ceramics.
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Methods and Pedagogical Models for Introducing Technology Education
It was found that only the United Kingdom included research and analysis
in their curriculum. It was concluded that this could be a result of Britain’s
tradition o f focusing on design and problem solving. This tradition was found to
be prevalent in their curriculum.
It was found that the Japanese have a tradition of focusing on invention and
innovation, especially innovation. This tradition was apparent in their technology
education curriculum. It was the only country that strongly emphasized this area.
It was found that problem solving was identified as a teaching method in all
o f the researched U. S. state’s technology education programs, except Illinois.
Since the British place strong emphasis on laboratory work, problem solving was
also a priority in their curriculum.
Maryland and New York were found to be the states that popularized
technology education, and were seen as technology education innovators by many
in the United States. It was concluded that it was for these reasons that these
states accepted the modular laboratory as their new approach to technology
education. Consequently, students developed a deeper understanding of real world
technology.

Recommendations for China
At the time o f this research, China was emphasizing the modernization of
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its industrial, agricultural, science and technology, and defense systems. As the
Chinese worked on these targets, they benefited from both positive and negative
aspects o f technological change. Therefore, understanding technology and its
consequences through technology education concepts became an important issue
for the country. However, traditional thought and culture continued to curb the
implementation o f technology education within China’s education system.
University bound education controlled the direction of China’s general education,
the efforts o f teachers and students, and the expectation of parents. Therefore, it
blocked any attempt at curriculum reform. In order to make Chinese students
develop more fully, rather than only focusing on university bound education, new
content and teaching methods should be imported into China.
Because o f its high expense, the modular approach was not recommended
for China. The science/technology/society model focused its attention on the
philosophy o f technology education. But the model missed training related to
analysis, creativity, and problem solving. Therefore, also it was not recommended
for China. Finally, because the tech prep model would focus on vocational
education, it also was found not suitable for China’s general education system.
A reasonable solution was to integrate technology education concepts into
China’s mathematics and science curricula. Philosophy of technology education,
or part of, may be built in China’s mathematics and science curricula. Analysis,
creativity and problem solving were introduced to science laboratory work as
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thinking way and method. The power o f this kind integration was that it allowed
putting new thoughts and methods into the then current educational structure.
Based on above thought, the model in Figure 8 was recommended. The direction

FIGURE 8.

Recommended Model for China

Analysis, Creativity and Problem Solving

lucatioi

Analysis, Creativity and Problem Solving

o f influence in the figure is in to out. The overlapping area of the philosophy and
the mathematics and science ovals indicate the area from which new content could
be derived. The new content would be learned through analyzing, problem solving
and creativity activities. The research results also permitted the recommendation
of detailed procedures for implementing this integration.

The Relevant Concepts and Methods
After comparing the content of selected technology education curriculum
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in the United States, and after considering the current educational situation in
China, the following technology education concepts were recommended for use in
China’s educational system.

Technology education foundations. It was concluded that all of the concepts
in Table 7 were important for China. The concepts were systems of technology,
impact o f technology, and technological literacy. It was found that as the Chinese
people begin to access the many modem technologies in their daily life and enjoy the
results o f this inclusion, to have the Chinese people understand the impacts of
technology, and to popularize technological literacy become crucial tasks for its
educators. Therefore, the concepts related to the philosophy of technology education
were found to be fundamental to the core curriculum for technology education in
China.

Content area and skill training. Having reviewed the data in Chapter Four,
it was concluded that China should include communication, production, and
transportation systems as basic content areas because these three content areas
were widely accepted by most of the surveyed technology education educators.
Since Deng Xiaoping advocated that young children and teenagers should leam
about computers (Deng, 1993), communication concepts, including the computer,
also should be incorporated into China’s elementary and secondary schools’
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curriculum.
Since it was recommended that technology education concepts be taught in
current mathematics and science courses, technical skill training would be difficult,
if not impossible, to include. Therefore, skill training was not be recommended at
this time.

The methods for introducing technology education. Because the Chinese
government has begun to realize the importance of invention and innovation in its
education (Liu, 1995, December 12), it was concluded that both creativity and
problem solving should be part o f China’s future technology education curriculum.
It was further concluded that one o f the best ways to introduce creativity and
problem solving was to integrate the methods into current secondary school
science laboratory work.

Learning Activities
Learning activities include concept based learning activities as well as
hands-on based learning activities. Not all technology education theories and
actives implemented in the United States and other developed countries were
found to be suitable in China. Therefore, those identified were carefully analyzed
before they were recommended for inclusion into the Chinese educational system.
For example, at the time of the research, the modular approach was popular in the
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United States. Students simulated the real technological world through a modular
laboratory. Without doubt, this was a good method. However, it was not realistic
for most of China’s schools, because the laboratory was too costly. Therefore,
only the theories and activities that were found to be appropriate for the local
conditions were recommended. The principles for selecting learning activities in
China were following:
1. The learning activities had a close relationship with mathematics and
science curricula in China’s secondary school;
2. The learning activities allowed students to have a deeper understanding
o f a technological society;
3. The learning activities did not conflict with China’s educational
ideology in 1994.

Concept based learning activities.
The historical role o f technology in human development: Science and
technology were fundamental for human development. It was recommended that
students begin to understand these interactions by studying the historical role of
science and technology in human development, and how they fit into a historical
and evolving societal context.

Technological decisions and human values: It was recommended that
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students learn the relationships between technological decisions and human values
by studying how changing technologies had ethical implications, and caused new
social issues. It was further recommended that they learn how to use appropriate
personal and interpersonal skills when participating in the changing technological
society as a citizen, consumer, and worker (The National Science Board
Commission on Precollege Education in Mathematics, Science and Technology,
1983 & Maley, 1986).

Benefits and risks: The research found that technology brought both
convenience and trouble to the human condition. The benefits and risks of
choosing technologies must be learned through studying environmental impacts;
the implications for the use of finite resources; the impact o f a technology on living
standards; and the resultant waste and disruption it may cause. It was found that
assessing the personal, social, economic, and environmental impacts of technology
were crucial parts o f technological literacy (The National Science Board
Commission on Precollege Education in Mathematics, Science and Technology,
1983 & Maley, 1986).

The changes in technology: The rapid changes occurring in technology
have been the power that pushed the technology itself and society forward. It was
found that these changes impact society through the following ways: effective
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communication o f technological information and ideas and the effective use o f
tools, materials, and machines to produce new and improved technological devices
(The National Science Board Commission on Precollege Education in
Mathematics, Science and Technology, 1983 & Maley, 1986).

Understanding o f technology assessment: Technology assessment was
recognized as the method for choosing future technologies. Before a new
technology was selected, the following questions were to asked:
1. Who will benefit?
2. Whose interests are being considered?
3. Is the recommended technology of proven worth for the intended
application?
4. What will be its impact on society and the environment? (The National
Science Board Commission on Precollege Education in Mathematics,
Science and Technology, 1983 & Maley, 1986).

Hands-on based learning activities. The main purpose for recommending
hands-on based learning activities was to ensure that students developed abilities in
analysis, creativity, and problem-solving when they designed technological devices
and systems. In order to achieve these aims, the following dimensions were
recommended for being implemented in Chinese schools.
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Mathematics and science were found to be the foundations for technology
education. The activities implemented were directly linked to mathematics and
science concepts. Students applied mathematics and science principles to explain
the activities implemented in the design, execution and /or evaluation phases o f a
technical development (LaPorte & Sanders, 1993). It was found that mathematics
and science theory had direct relationships to the solutions of real world problems.
Therefore, knowledgeable students must have an understanding of these theories.
They have to be able to find technological solutions to societal problems through
the understanding o f the mathematics and science principles inherent in
technological tools, materials, and equipment (LaPorte & Sanders, 1993). After
integrating technology education concepts into China’s mathematics and sciences
curricula, Chinese students may learn more analytical skills, may improve their
creativity thinking and working, as well as problem solving ability, through their
science laboratory work. This will provide them with a deeper understanding o f
technology education concepts and scientific principles, than does the traditional
approach to education in China.

Identifying Teaching Methods
The major instructional methods for the proposed integration of technology
education concepts into the Chinese educational system were lecture, discussion,
and field study. It was perceived that the objective o f a lecture was to introduce
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technology education concepts to the students. The objective of a discussion was
to let the students exchange ideas and understandings about technology education
concepts with their instructors and classmates. The objective of field study was to
assist students in having a deeper understanding of technology education concepts
and how they impacted society, and to increase their abilities related to analysis
and creativity. Quizzes, examinations, and hand-on projects were proposed as the
evaluation methods for the courses.

Selection o f Pilot Schools
Based on the policies from the State Education Commission of the
People’s Republic o f China and suggestions from the provincial education
commission, it was recommended that 12 pilot schools be chosen from a highly
developed province in China. The pilot schools should be representative of the
different quality levels o f teaching (low, middle, and high). Four pilot schools
should be selected from each quality level.
It was recommended that the pilot-experiment period be one year.
Officials from the central, provincial, and county governments (educational
authorities), administrators from the pilot schools, and the teachers who will teach
the courses together should plan and conduct the pilot program. They should find
common problems in the pilot programs, work out solutions for these problems,
and adjust the project work plan accordingly. After one year, the results should be
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analyzed and revisions made based on the experiences from the pilot schools.

Implementing In-Service Training
It was recommended that the initial participants in the in-service training
should include superintendents from the provincial and county education
commissions, and administrators from the pilot schools. It is they who would
order the schools under their control to implement the new concept.
Consequently, it is imperative that fully understand and support this movement. It
was further recommended that a second in-service training program be developed
for the teachers who will teach the revised courses.

Training officials. It was recommended that the training be first
implemented in only one province, rather than the whole o f China. Further, it was
recommended that initially, one superintendent from the provincial education
commission, two superintendents from that county’s education commission, and
one administrator from each pilot school update their knowledge about technology
education at Beijing Normal University in Beijing. At the time of this research,
Beijing Normal University was the best normal university in China. Its faculty and
students had an excellent reputation for academic achievement in China. It also
had many connections outside China. Based on these conditions, it was felt that it
had the ability to handle the training. The recommended training period was one
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month. The focus o f this training should be on the administrator’s gaining an
understanding o f the learning activities mentioned above. Training outcomes
would provide the officials with a better understanding of:
1. What technology literacy is;
2. Why technology literacy should become a crucial part of contemporary
society and education;
3. How current teaching and managing systems could be adjusted to
incorporated the changes in mathematics and science programs;
4. How to ensure that students’ parents become aware of having a
positive image o f the changes in the courses.

Training instructors. It was recommended that this training begin during
summer vacation time. All instructors in mathematics and science in the pilot
schools should attend a training program at Beijing Normal University in Beijing.
The training materials should focus on introducing the teachers to the learning
activities mentioned above. It was recommended that the training period be two
months. During this training, instructors should become familiar with the
following concepts:
1. Technology literacy;
2. Why technology literacy should become a crucial part of contemporary
society and education;
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3. Methods to increase students’ abilities in analysis, creativity, and
problem solving;
4. Method for combining the new technology education content into their
current curriculum;
5. How to evaluate student learning.

Evaluation and Revision
It was recommended that, based on the experiences and lessons from the
first year of teaching in the pilot schools, the progress and curriculum content for
integrating technology education concepts into China’s mathematics and science
curricula should be evaluated by the involved officials, teachers, and students.
These evaluations should be carried out at two levels. First, the instructors should
review and critique all o f the pilot school’s experiences and lessons. Second,
superintendents and administrators should evaluate the integration from a
management point of view. If necessary, educational experts and other related
people should be consulted. The scope o f the evaluation should include all of the
relevant the teaching materials, the teaching methods, tests and evaluations, the
level o f cooperation from the education administrators, the quality of the teachers,
and the opinions o f the students and their parents. Based on this evaluation, a
revised design for integrating technology education concepts into China’s
mathematics and science curricula should be created and used the following year.
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Reevaluation and Dissemination
If found to be necessary, a second and even a third evaluation could be
carried out. The instructors would sum up each pilot school’s experiences and
lessons. Superintendents and administrators would evaluate the integration from a
management point o f view. In addition, the students’ opinions should assessed and
highly regarded. All the experiences from prior implementations would be
summed up during the final evaluation.
After the final evaluation, a comprehensive version of the new curriculum
would be completed. It was recommended that this final version be targeted
toward the schools which are at the middle level for the province rather than the
schools in low or high level. It was further recommended that the final version be
disseminated to the entire province under the advise and direction of educational
experts and the involved personnel from the pilot schools. Following
dissemination and implementation, an evaluation o f the entire province should be
carried out after the first year. The procedure for this evaluation should parallel
the pilot schools’ evaluations.

Sample Unit: the Atom and the Atomic Nucleus
The atom and the atomic nucleus was a unit o f physics contained in China’s
secondary school. The purpose o f this sample was to demonstrate how to
incorporate technology education concepts into the unit.
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Underlying philosophical position. Discuss with each student the
definitions o f the atom and atomic structure. Discuss with each student the
potential positive and negative aspects of these on both Chinese and world society.

Goals, topics and general purpose: The goals of the unit were designed to
allow students to have the basic knowledge about the atom and atomic energy, and
to have the ability to evaluate their potential impact on human beings. The unit
focused on the knowledge o f the atom and atomic energy, the value of atomic
technology, and its negative attributes. After studying this unit, students should be
able to understand that manipulating certain atomic structures would not only
generate huge amounts o f energy for human consumption, but it also could result
in disaster for a society, through the explosion of a atomic bomb or the improper
treatment or storage of nuclear waste.

Target students: The unit was designed for 9th grade students in
secondary schools. They should have acquired basic knowledge of physics and
history. However, the unit included opportunities for students to connect
technology with specific historical events. For example, the Three Mile Island
Nuclear Power Plant accident.

Learning objectives. The learning objectives in this unit included two parts,
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knowledge and values.
Knowledge:
1. What is an atom?
2.

What is atomic energy?

3.

What is nuclear waste?

4. What are the proper methods to treat nuclear waste?
5. What is an atom bomb?
Values:
1.

What are ways for peacefully using atomic energy?

2.

What levels o f destructionare caused by an atom bomb?

3. What are the potential harmful effects brought about by the improper
treatment nuclear waste?
4. Is atomic technology a great resource or a potential disaster? Can
humans control it or not?
5. If atomic energy can be controlled, what actions must be taken by the
world society?
Content: The purpose of the content was to allow the students to develop
a deeper understanding o f the atom and atomic energy, as well as their benefits and
risks to humans.
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1. Each student would complete an exercise related to the atom and
atomic energy in their textbook. The exercise would focus on the
physics related to the subject.
2. Each student would select a project. The project’s topic would relate
to the atom and atomic energy. Through this project each student
should verify his or her opinion for or against atomic energy as a power
source.
3. Each student would find include examples to explain the benefits and
risks o f using atomic energy.

Teaching/learning activities and resources: This would be a four hour unit.
The four hours were divided into two class sessions. Two hours o f regular
instruction, one hour for discussion, and one hour for a field study. Instruction
and discussion were the classroom-based learning. Discussion would be guided by
the instructors. The field study would vary based on each school setting. The field
study could be to a visit to a nucleus power plant, watching a related movie or
video tape, or an interview o f a person experienced in atomic energy related
industry.

Summary of This Research
To design a model for integrating technology education concepts into
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China’s current mathematics and science curricula was the problem of this
research. This research created a mechanism to demonstrate to China’s
educational administrators the importance o f studying technology as a major part
o f China’s school curriculum. This research also found a suitable way to import
technology education into China by providing an approach for integrating
technology education concepts into mathematics and science curricula.
Before ending the research the researcher would like to mention that it is
not easy to transfer a curriculum model, even parts of a course content, from one
country to another. The transformation becomes even more difficult when it
occurs from a western world country to China because of the very different
educational systems, political systems, culture, people’s beliefs and expectations,
and ideology. Considering the fact that Chinese authorities traditionally want to
import from the western world the technology (hardware) rather than the thoughts,
conditions, and ideology (software), which have cultivated the technology, the
transformation becomes even more complex. However, people should not give up
trying to transfer ideas along with technology, since China and the whole world
will ultimately benefit from the inevitable progress in China. This research was one
such effort.

Recommendations for Further Study
The model and interventions for integrating technology education concepts
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into China’s mathematics and science curricula may fit other places which share a
similar culture with China. As technological literacy becomes more important, it is
crucial to increase their level of technological literacy. However, it is not easy to
change traditional education systems, ideology, or traditional ways of thinking.
Therefore, importing technological concepts into current curricula becomes a
necessary challenge.
The developed model is only the first stage for integrating technology
education concepts into China’s mathematics and science curricula. The following
items also need to be researched. The topics include:
1. If the model and interventions do fit China’s situation, how can they be
popularized and transferred to other parts of China, particularly the big
cities and coastal areas, and eventually to the entire country?
2. If the model and interventions do not fit China’s situation, how can
they be improved and modified?
3. How can the model and interventions be improved?
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APPENDIX A
Japanese Technology Education: Mr. P
Mr. P was a lecturer in technology studies program of a university in West
Virginia. He visited Japan and gave lectures in Japanese schools each summer.

General Information
The Japanese people and their government had a tradition of great respect
for education. The Japanese respected teachers in primary and secondary schools
as much as Americans respected doctors and lawyers. The teachers had absolute
authority in their schools. Mathematics and science in primary and secondary
schools were o f very high quality. They were usually one and half years ahead of
students in the same grade in America. Japanese students in primary and
secondary schools had 230 school days each year. American students had 185
school days each year. There were not discipline problems in Japanese schools.
Students obeyed all rules and regulations without comment.
In lower levels students had a positive attitude toward technology
education. They seemed to enjoy it. However, when they entered the senior level,
they shifted their attention to subjects related to the university entrance
examination rather than technology education. It was not part of the university
entrance examination.
All Japanese education curriculum were written by the central government.
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The central government had a committee that wrote the textbooks for all Japanese
subjects, including technology education courses. All the Japanese schools used
the same textbook. Education was a priority in Japanese government budget. The
schools seemed have enough money to purchases the equipment necessary to
properly teach technology education courses.
There were two kinds o f secondary schools. One was a general secondary
school. The other was a specialized senior secondary school, “vocational school”.
Students in the vocational school learned specific skills, such as how to use robots,
computer controlling devices, etc. After they graduated, the students easily found
jobs in industry.

Content of Technology Education
Technology education began at the fifth grade in primary schools. It was a
required course for all students. Technology education in Japan was parallel with
the old manual arts program in United States. It included both industrial arts and
home economics. Boys also took the home economics. Girls also took industrial
arts. The industrial arts content included woodworking, metalworking and
computer. Students in the course learned how to use hand tools. All they did in
the course was hands-on activities.
The curriculum of technology education in Japan was not concept based.
It did not include concepts such as attitude and value development. There was no
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technological literacy development in the course. For example, computer literacy
was a part of technological literacy in American schools. However, it was very
rare in Japanese schools. When students learned about computers in technology
education, they just learned computer using skills, and not anything about how the
computer functions, its history and development, etc. Although some
technological literature was integrated into mathematics and science, it was not a
common phenomena.

Teachers of Technology Education
Most teachers in technology education were graduates o f a technology
education program in a normal university. There were more technology education
teachers in Japan than in the United States. The teachers had opportunities for inservice training in summer time. The training was paid by the government. After a
small group o f teachers receive training, they went back to their schools and teach
their colleagues. Most Japanese teachers in primary and secondary schools did not
know about the new directions that technology education has taken outside.
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APPENDIX B
Taiwanese Technology Education: Mr. L
Mr. L was a lecturer in a vocational secondary school in Taiwan.

General Introduction
Taiwan had a nine-year compulsory education program. There were two
kinds o f senior secondary schools in Taiwan. One was a general senior secondary
school in which students study for entering the university. The other was a
vocational school in which students learned occupation skills. Sixty percent o f the
schools were run by the government, and forty percent were run privately. There
were no uniform textbooks in Taiwan. However, the Ministry of Education o f the
Republic o f China did issue a uniform curriculum. Based on this curriculum,
different publishing houses had developed their own textbooks. Although there
was a specific ratio for education expenditures in the Gross National Product
(GNP), the ratio had not been achieved until last year (1995). There were some
financial problems in the Taiwan schools. For example, no money was being spent
currently on updating computers because they are changing too rapidly.

Philosophy o f Industrial Arts
Because science and technology developed so rapidly, people cannot
predict what will happen tomorrow. If students just learn one or two skills in
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school, they cannot keep up with these technological changes. Therefore, schools
must paid attention to general knowledge rather than specific skill training, no
mater which kind o f school it was. Students should cluster their knowledge and
skills. Students must have the basic abilities to meet the change. Based on these
assumptions, vocational schools would gradually die out. Technology education
would be enhanced. In-service training would receive attention. This is the
current educational trend in Taiwan.

How Is Industrial Arts Implemented?
Industrial arts was a required course in the Taiwan schools. It included
industrial arts in the traditional sense and home economics. The content of
industrial arts included hands-on activities, safety studies, developing a positive
attitude toward work skills, and technological literacy. Students enjoyed learning
woodworking and metalworking. Most students also liked to learn about
computers. They learned how to use world processors, data bases, etc. Although
the learning activities were based on the individual student, it was impossible for
schools to let students conduct independent work, because they did not have
enough equipment.
Some schools, especially private schools, took time from industrial arts
course for Chinese and mathematics programs. However, this occurred in only a
few cases. Competitions, like small invention and technology run by the
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government, attracted students to the program. The Taiwan education
administration believed the program was important. However, not all schools and
students agreed.

Teachers of Industrial Arts
Three national normal universities/college in Taiwan trained teachers in
industrial arts. They were the National Taiwan Normal University, the National
Kaohsiao Normal University, and the National Changhua Normal College. There
were sufficient teachers for the program. There were some regulations about
teachers in-service training. Teachers must have taken a minimum number of inservice training hours during a five-year period. There were three types of inservice training: in school where the faculty work; at a normal university or
training center in Taiwan; or at overseas university.

University Entrance Examination
The university entrance system was fair, because everyone had an equal
chance to take part in the examination. Although the examination had many
problems, it was still a reasonable option when compared with other methods.
Sixty percent o f graduates o f senior secondary schools in Taiwan had the chance
to enter a university. If some content related to technology education was built
into the entrance examination, it would increase the load on the students. The

187

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

university entrance examination should be eliminated, and students admitted to
university based on their senior secondary school semester.
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APPEXDIX C
The United Kingdom’s Technology Education: Dr. M
Dr. M was a full professor in technology education program o f a university
in West Virginia. He visited the United Kingdom in 1990.

General Introduction to Design and Technology
Industrial arts, industrial education, and Design and Technology existed at
the same time in the different British public schools. Some the British schools still
used the old curriculum and old teaching materials. For example, they still focused
on teaching crafts, like ceramics. What they were doing was much like the old
manual training. The same situation occurred in many American junior secondary
schools in the 1970’s and 1980’s. However, most of the British schools had now
moved to teaching design and technology in some degree.
Although the National Curriculum is K-12, there were no design and
technology programs for students from age 17 to 18. Most of design and
technology programs were prepared for students whose ages were 13 to 16. Some
elementary schools had excellent technology education programs. The schools
were much better than the schools in the United States. However, these cases
were limited to certain specific schools. This was not a nationwide situation. As a
few elementary schools had good technology education programs in the United
States, same thing happened in the United Kingdom.
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Design and technology made great contributions to the development of the
British economy. Although there had been some changes in the ruling political
party, support for the National Curriculum remained. However, there was a
reaction against the current trend. Some British educators wanted the program to
teach tool use, or have more focus on tools. They thought that design and
technology made too great a change from the old program. There was same kind
of controversy in the United States.

The Content of Design and Technology
Two words can describe the British design and technology program:
PROBLEM-SOLVING. This was the major focus o f their design and technology
program than most other programs. The British educators paid more attention to
problem-solving. Because the United Kingdom did not have vocational schools,
learning hands-on activities became a major task for design and technology
courses. However, the British schools did not teach about materials in their new
program.

What Is the Most Important Thing to Learn?
Each student should do his or her activity individually. Students learned
how to use certain tools and materials in the old learning style of design and
technology program. The educators believed that it was the only way that students
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can acquire knowledge and skills. This was a typical trade training approach.
Because the science and technology program developed quickly, the
current situation was totally different from several decades ago. Since it was
impossible for students to learn all the technical things, what were the most
important things for students to learn was a hot topic for educators.
Parents had differing perspectives about this topic. The parents from cities
or suburb had more concern about their children getting a proper education.
However, parents from the rural areas have more concern about their children
finding a job. They did not care if their children’s education was based on
vocational education or general education. The situation was very similar in the
United States.

Priority in the British Schools: Problem-Solving
American educators believed that it was very important for students to
know the impact o f technology on people and society. This was a priority in
American technology education. Therefore, problem-solving became a secondary
need in American technology education programs. However, problem-solving was
the major priority in the British curriculum. Learning the impact of technology on
people and society was a lower priority in the British curriculum. They focused
great attention on laboratory activities. Some courses in the United Kingdom did
not even use classrooms or seats. This was total different from the American
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approach because educators in America believed the technology education should
have a classroom, just like a science or an English course.
Although the United Kingdom educators thought that values and attitudes
were important, they did not pay as much attention to this content as American
educators did. Many young people in Britain understood the impacts because they
were part o f their historical culture. The younger generation in the United Sates
did not have as much knowledge about how technology impacts on society and
people. The British students had more sense about this impact because of their
greater emphasis on tradition and history.

Controlling Technology
The major curriculum unit was called control technology. It covered
technologies from low level electric circuits to high level computer switching
systems. Examples of student projects included how to make a door open by using
hydraulics, or how to control a power source, or make a device work. This kind
activity was very open ended. The activities in a higher grade were naturally more
complicated and use higher level technologies.

Method of Learning
The primary activity in a course was to develop a design brief. It was a
major component in the program. The design brief was actually the statement of
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the problem. Sometimes one student would do demonstration activities for the
whole class to show them how to solve the problem. Other students observed the
activities. This was a major difference between the modem British approach and
the old one.
The younger the students were, the more they did the activities in groups.
The older the students were, the more they did individual activities. Students who
were 16 to 18 years old focus their activities on problem-solving. Sometimes two
students worked together, but only in rare situations did more than two students
work together on an activity.

Teachers
The British teachers received the same kind of training that American
teachers did. They learned design and technology theory and activities, and earn a
certificate to teach. There was also an in-service training program. Many teachers
had received retraining, and earned recertification to teach the design and
technology program. However, this kind of in-service program varied from county
to county. Some counties had a better in-service training program. Summer
courses and weekend courses were offered to teachers to update their knowledge
or meet the requirements o f a new curriculum. However, some counties did not
have any recertification program. They let the schools take care of the training of
their own teachers.
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There were no exchange programs between the United Kingdom and other
European countries and the United States. Individual schools may have a
program, but it was not a popular phenomena. The British focused on their own
problems. Some of the British design and technology teachers had attended
conferences held in the United States. They knew something about the activities
outside Britain. In fact, more British teachers visited America than American
teachers visited the United Kingdom.

Textbooks
Authors created textbooks based on the National Curriculum. Since these
authors also often helped to design the National Curriculum, they knew the
purpose o f textbooks which they developed. Schools can choose different
textbook editions from several publishing houses. Usually, the textbooks were soft
bound books, fifty pages each. Each textbook was part of a series of books, from
15 to 20. Schools had the right to decide which books they use.

Financial Problem
When the faculty wanted to purchase new equipment, they often had
financial problems. Sometimes, there were no sources for the equipment. Most
money came from the national level. There was usually no money at the local
level.
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High technology equipment got less emphasis, even if the equipment was
listed in the National Curriculum. For example, school teachers did not even have
a system to buy laboratory equipment for design and technology which was worth
over $50,000. Many materials used in the student activities were “found”
materials, or recycled materials. Seventy-five percent of the British teachers
thought they had a difficult time trying to buy even the simplest equipment to run
their program. They often complained that they knew that they should teach
design and technology program based on the National Curriculum, but they did not
have the money to run it.
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APPENDIX D
Chinese Technology Education: Principal W
The researcher went to China in 1996 to collect data about technology
education in that country. During the visit the researcher separately interviewed an
officer in the State Education Commission of the People’s Republic o f China, a
Principal in a secondary school, and three instructors of labor and technical

education from three different schools. These three schools were in different
stages for developing and implementing the course. Labor and technical education
was the name for technology education in China.
Mr. W was a principal o f A Secondary School. The school was a typical
secondary school, located in downtown Beijing. Over 80% of the secondary
school graduates entered a university each year.

The Weakest Course
Labor and technical education was weaker not only when compared with
Chinese, mathematics, and physics, etc., but also when compared with physical
education, music, and art. There had been some progress in recent years. The
labor and technical education program had received some attention. However, it
required a long time for local education bureaucracy, administrators in schools,
students’ parents, and teachers to realize the importance of labor and technical
education, even though the State Education Commission and some educators had
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advocated quality education in schools rather than just education aimed at
preparing for examinations.

Physical Difficulties
There was no financial support, equipment, or teachers for the course.
Because o f inflation, everything was expensive. When teachers of the course
wanted to purchase teaching materials, the school always felt that it did not have
the ability to meet the needs o f the course. Only because the school had some
teachers who enjoyed teaching the course, was it possible for us to have it.
Otherwise, there would be no course at all, as was the case in most schools in
China today.

A Few Field Studies
Based on the curriculum set by the State Education Commission, students
in senior secondary schools should be taking the course. The students should go
to a factory, farm, and military post for field study. However, every senior school
had difficulties in accomplishing this. Because the Chinese economic system was
being transformed from a planning economy to a market economy, many state run
factories were having problems. They did not have time to take care of the
training o f the students. Because all the farm land had been assigned to farmers,
the farmers were too busy to have time to train the students. The desire for money
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was having a strong impact on the military. Schools were required to provide a
large training fee. Otherwise, there was no military training.

Parents’ Expectation
The students’ parents did not appreciate the results of the course. They
expected their boy or girl to learn more mathematics, physics, and chemistry rather
than specific technical skills. The number of students in each class cannot exceed
45 students according to the regulations. But in real life each class has 50 to 52
students. If student scores were lower than the lowest score allowed for entering
the school, their parents must donate money to the school. In this way, the school
can get more donations from parents, and they can let the lower scoring teenagers
enter the secondary school. In order to have the school accept their boy or girl,
some parents must donate 30,000 Chineseyuans (roughly equal to $3,681) to the
school. The money was equal to 3 years salary for a full professor in a Chinese
university. If students must learn “the insignificant skills” in school, why should
parents spend their money on that?

Education for Entering University
In theory the labor and technical education program was offered to all
students. But it was very difficult to implement this in real life. Based on Chinese
understanding and practice, the rate of students entering senior secondary school
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and/or university was the only standard o f measure for a Chinese secondary
school. This way o f thinking was still the main trend in contemporary China.
People did not agree that the learning time of senior secondary school students
should be spent on practical skills since the students’ parents donated about $3,681
to the school. They believed that students’ efforts should focus on the examination
subjects, and all other subjects forgotten, especially labor and technical education.
For example, when students heard that the ratio o f ideological politics questions in
the university entrance examination were being reduced, and mathematics
questions increased, the students stated that they would forget about ideological
politics and put more effort on mathematics. If a subject, like labor and technical
education, did not have any questions in the university entrance examination, no
one paid attention to it.
If schools did not have the pressure for having their students enter the
university, the schools could pay more attention to labor and technical education.
Students can receive benefits from the technical course. Unfortunately, students
believed they did not have time for it. If additional mathematics learning time were
put in the schedule, there would be no complaints. But if additional time was to be
spent on a labor and technical education course, it would not be accepted by the
students. Not only do the students not care for the course, but many schools do
not care for it either. If a school got a prize for mathematics or science, people
admire it. But if a school got a prize for labor and technical education, people
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said, so what? If a school had more students pass the examination to senior
secondary school and/or university, the school can apply for more money from the
county education bureau. But if only a few students passed the examinations, even
if the school had had a very successful labor and technical education course, it still
could not have get any more financial support.
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APPENDIX E
Chinese Technology Education: Adjunct Associate Professor L
The researcher went to China in 1996 to collect data about technology
education in that country. During the visit the researcher separately interviewed an
officer in the State Education Commission of the People’s Republic of China, a
Principal in a secondary school, and three instructors o f labor and technical

education from three different schools. These three schools were in different
stages for developing and implementing the course. Labor and technical education
was the name for technology education in China.
Mrs. L was a staff member in Department of General Education, the State
Education Commission of the People’s Republic of China. She was in charge of
the labor and technical education, and an adjunct associate professor. The

Question List fo r Education Organization, which had been approved prior to the
researcher visit to China, was used in the interview. When the record of the
interview was organized, the researcher adjusted the order of some questions and
answers. Enclosed were the main points from the interview.

Question 1. What was the main purpose of industrial arts or labor and
technical education programs? vocational preparation or general education?
The orientation o f labor and technical education was general education.
There were two major contents in labor and technical education in China. One
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was moral education, the other was labor skill education. The main purpose of the
first was to educate students to respect physical workers (blue collar) and to enjoy
labor, especially physical labor. One o f the results of traditional Chinese education
was to educate students to be elite in spirit. These students looked down upon the
physical worker and labor. These thoughts and phenomenon still had very strong
impacts. So it was necessary for current students to have moral education based
on Chinese understanding. The second content was manual skills. These manual
skills included typing, pattern making, sewing, weaving, photography, horticulture,
etc. Depending upon the real local situation, each school selected several o f those
course topics as teaching content. The orientation o f the course was general
education, or non-vocational education, though some students received instruction
that aids their technical career.

Question 2. Was the course a required course for all students in junior and
secondary schools in the country? From a nationwide view, were the courses
effective or not?
Labor and technical education had been a required course for all seniors in
elementary schools and all students in secondary schools since 1981, when the
Ministry o f Education (former name of the State Education Commission) put it in
the curriculum o f all national elementary and secondary schools. However, in
practice, there were huge differences nationwide, for the following reasons:
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a) In some areas, because educational administrators realized the
importance of the course, it achieved many positive results, such as in
Liaoning and Hunan provinces. The students’ knowledge was
improved by the course. The course increased students’ enthusiasm,
especially those students who were weak in the pure academic fields.
Some o f them applied what they had learned in the course into their
life. However, the number of these schools were limited.
b) Students in the ninth and the twelfth grades did not have the course,
because they faced the challenge of the entrance examinations, even
though all students in secondary schools were supposed have the
course each semester. The examinations for entering senior secondary
school and university were set separately. Administrators in secondary
schools, students, and their parents thought the examinations were
important, since they determined and influenced students’ lifetime
careers.
c) In order to deal with the requirement from upper administration, some
schools only had the course scheduled on paper; the schools totally
ignored the course in practice. The reasons for this varied. Some
schools lacked necessary teachers, equipment, or financial support.
Some did have enough financial support and human resources, but they
did not want to put out the effort. As long as their students can pass

203

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

the entrance examinations, nobody cared if the students in their schools
really had the course.

Question 3. Was there nationwide curriculum for the course?
There was a uniform curriculum for the course nationwide. However, the
courses varied greatly among the provinces and counties. The reasons for the
differences included different levels of economic development and literacy,
influences from traditional thought, etc. Therefore, local governments might
choose their own teaching materials. They combined the nationwide curriculum
with their local requirements. For example, as China opened its doors to the
outside world, English typing became a more essential skill. So many schools in
urban areas selected it as a teaching content. However, because grafting fruit trees
and weaving grass or bamboo can help farmers to earn more money, these skills
became teaching content in some rural areas.

Question 4. Were there enough qualified teachers in the field for the whole
nation? What backgrounds did the teachers have?
There were three types of teachers for the course, full-time teachers,
adjunct teachers, and skilled workers.
Since Chinese universities did not have technology education or similar
programs until recent times, all full-time teachers in the program came from other
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programs or fields in their schools. Their backgrounds were diverse. Usually two
reasons made them shift to the labor and technical program. The first reason was
that the teachers felt they were not strong enough in their original program,
because they did not have a formal university degree in it. They faced increasing
challenges from their younger peers. The second reason was that some teachers
had been administrators, especially staff o f the Communist Youth League, before
they began teaching. Their old career function was similar to a moral consultant
position. As they became older and older, it was not suitable for them to keep
working in the field. Therefore, they applied for a transfer to labor and technical
education. Although some normal universities and schools had specific labor and
technical education programs, the majority still did not.
When a school did not have a full-time teacher or not enough full-time
teachers in labor and technical education, it was normal to employ teachers from
other fields as adjunct teachers. For example, biology teachers taught students
how to graft fruit trees, physics teacher taught students how to make electrical
products. Because the teachers were adjunct, their teaching quality was not stable.
Usually they were less responsible than full-time teachers in the labor and technical
program. Skilled workers were sometimes hired as temporary teachers. Although
the skilled workers had real experiences in the field, their techniques for teaching
students were very limited. They often also lacked knowledge of other related
subjects. Often the workers did not teach anything, they just sit there.
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Consequently, the effects o f the course were dubious at best.

Question 5. What kind o f programs in normal university prepared teachers
to teach the course? Can teachers get routine in-service training?
Although some normal universities and schools in the big cities had labor
and technical education programs, the program was still not popular. In order to
meet the requirement, some local education administrators run in-service training
programs for the teachers. However, the programs only taught the teachers some
very specific skills, such as weaving, pattern making, etc. There was no training of
values and attitudes.

Question 6. Was the course considered important by national, province,
and county’s educational administration organization? If yes, what kinds
experiences were worth popularizing. If not, what were the crucial elements
prohibiting its usefulness? Did the educational administration organizations have
any plan to improve the current curriculum?
More and more people in education administration were realizing that
compulsory education should focus on training students to become participating
citizens and to have the ability to deal with future life, rather than having the ability
to deal with examinations only. Because o f this shift in philosophy, the labor and
technical education program was becoming important, at least in the central
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government. The State Education Commission recently revised its curriculum for
labor and technical education. It wanted to have the curriculum meet the
requirements for assisting economic development, and included ideas and
experiences from other countries. However, the situation in the provinces and
counties were different. Education administrators in some of these areas
understood the importance of the course, but most of them did not. In both rural
and urban areas, in general, it was the weakest course in the school. Traditional
thought was the major reason for prohibiting the course, which advocated that the
responsibility o f a school was educating its students for entering the university.

Question 7. Was the course relevant to the country’s economic
development needs?
In some rural areas there was a close relationship with local economic
development. Schools in the areas invited some skilled workers to be teachers in
the labor and technical education program. Students learned very specific skills
through the course. Then they were supposed to apply the skill to their daily life.
Some o f them had made distinguished achievements and contributions to local
economic development. For example, Zaichang Zhang in Jilin province bred many
new vegetable seeds. The local framers used his seeds to plant new vegetable
crops and earned a lot of money. Mr. Zhang has become a consultant in the area.
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APPENDIX F
Chinese Technology Education: Instructor D
The researcher went to China in 1996 to collect data about technology
education in that country. During the visit the researcher separately interviewed an
officer in the State Education Commission o f the People’s Republic of China, a
Principal in a secondary school, and three instructors o f labor and technical

education from three different schools. These three schools were in different
stages for developing and implementing the course. Labor and technical education
was the name for technology education in China.
Mrs. D was an instructor of special classification in B School. B School
was a very special school in China, because many uncommon children studied
there. They were the grandchildren of the old elite and new elite children. It had
academic exchange programs with the outside world. Through this exchange, the
administrators in the school realized the technical courses should have a position as
important as it did in industrial countries. There were many academic exchanges
among this school and schools in other provinces. B School was in the top
position in its field nationwide.

Orientation and Teaching materials of the Course
The labor and technical education had a general education orientation. The
purpose o f the course was to improve students’ attributes and knowledge based on
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the curriculum set by the State Education Commission. The students’ thinking and
creating abilities were improved and promoted by the course.
Although the Press of People’s Education published some labor and
technical education textbooks, the books were only an option for local schools.
There had not been a uniform nationwide textbook for the labor and technical
education up to now. Many provinces published their own labor and technical
education textbook based on their local situation. Therefore, each school had the
right to choose the best suitable textbooks for their students. B school thought all
the books had some useful and some not so useful parts. So it had selected
suitable parts from each to support its teaching materials.

Physical and Human Resources
Because o f its special position, Jingshan school had financial support from
many channels. Therefore, when the labor and technical education program was
beginning, it had sufficient resources available to overcome the financial problem.
It had adequate equipment for the students to practice on, for example, sewing
machines and computers. All the course activities in the school were individual
based. However, only a few schools nationwide had the ability to purchase this
much equipment.
There were 5 full-time and 3 adjunct teachers in the school. The teachers’
backgrounds were different. They came from mathematics, physics, and biology.
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Based on their backgrounds, each o f them taught a different subject. For example,
the teacher from mathematics taught patterns making, the teacher from physics
taught model airplane construction, etc. Based on the teachers’ background, they
can apply their science knowledge to the labor and technical education program.
One o f teachers integrated knowledge from plane geometry into patterns making.
In this way students had a deeper understanding for both courses. In-service
training was the major method for improving a teachers’ ability for teaching the
course. The contents o f the in-service were skill based rather than values and
attitudes based.

Enjoyment by Students
Most students enjoyed the course. After having complicated calculation or
writing Chinese words all day, students liked to have a course that can be fun.
Usually, the best students in a class had greater potential abilities and a willingness
to study other things. If a student was weak in pure academic courses, such as
mathematics and science, that did not mean that he or she will be weak in this
course. Teachers in the course paid attention to the students, and encouraged
them to apply their abilities in the course. The students enjoyed the course.
Students in the middle level can catch up in the course. The results made students
and their parents derived joy from the course.
In order to make students focus on preparing the examination for entering
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senior secondary or university, no labor and technical education program was
offered in the ninth and the twelfth grades.

The Labor and Technical Education Program and Spoiled Children
The Cultural Revolution had resulted in nearly a whole generation losing
the chance to study in a formal school. The one child per family policy in China
and parents negative experiences from the Culture Revolution had resulted in many
spoiled children. The boys and girls became “Kings” or “Queens” of the families.
Their parents felt obliged to meet any material requirement request from the
children, even if the family did not have the ability to pay for it. Their parents did
not want, or dare, to ask the children to do any physical labor in their family, as
long as the children entered the university. So educating children to appreciate and
enjoy labor and the results o f labor became a hard task for the labor and technical
education teachers. But because the course was advocated by the administrators
o f the school, the labor and technical education program was successful in the B
school. Students in the school not only learned some basic survival and labor
skills, they also learned to appreciate and enjoy labor and the results of their labor.
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APPENDIX G
Chinese Technology Education: Instructor M
The researcher went to China in 1996 to collect data about technology
education in that country. During the visit the researcher separately interviewed an
officer in the State Education Commission o f the People’s Republic o f China, a
Principal in a secondary school, and three instructors of labor and technical

education from three different schools. These three schools were in different
stages for developing and implementing the course. Labor and technical education
was the name for technology education in China.

Mrs. MX was an instructor and Division Chief of labor and technical
education of/4 Secondary School.

Learning Activities
Mrs. MX believed that the labor and technical education program should
be the basis for a quality education program rather than seen simply as a skill or
vocation education. For example, students should master the ability for
independent living through the course. The basic contents of the program should
include typing, sewing by hand, photography, computer training, and career
direction. Typing was an individual based study. Computer education was offered
to the eighth and the tenth grade students. Computer learning was a group based
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study, two students shared a computer. Introduction to computers was offered to
students in the eighth grade, and basic programming was offered to students in the
tenth grade. The career direction textbook came from the Beijing Bureau of
Education. There were no financial problems for the school when it implemented
the course. The students enjoyed the course, because it was easier than other
courses. Students appreciated the results of their labor. The school had academic
exchange programs with schools in other places within China. No exchanges
occurred between the school and the outside world.

The Source o f Teachers and Their Working Condition
Although Capital Normal University and other normal schools had labor
and technical education programs, no graduates from the programs were currently
produced. All labor and technical teachers came from other programs. For
example, the mathematics teacher was an adjunct teacher for computer learning.
No teachers want to transfer to the subject, even if the transferring process was
not very difficult. If someone was removed from another program, and if they
were willing to teach the labor and technical education course, then they became
teachers in the program. Nobody cared about the course. The per hour fee for
teaching was different, 5 yuan for mathematics, for example, but only 3.5 yuan for
the labor and technical education course. Although the conditions for teaching the
course were very difficult, teachers in the program enjoyed teaching the course,
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and tried their best to teach the course well, because o f no other choice for them.
In order to learn new teaching strategies, teachers in the program desired to have
opportunities for in-service training.

Significant Attempt
To help the students to enjoy the course, teachers in the program
integrated study activities from the course into Chinese and history. If Chinese and
history needed some teaching materials, labor and technical education activities
were used. When students learned about China’s ancient bridge in Chinese
studies, students may make a bridge model. In this way the students had a deeper
understanding o f both courses. The State Education Commission encouraged the
course to be combined with other courses by integration with invention and
innovation, activities after class, and co-teaching, of courses. The purpose of the
combination was to make students apply what they learned in the labor and
technical education course to other subjects. Because of these activities, students
liked the course.
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APPENDIX H
Chinese Technology Education: Instructor G
The researcher went to China in 1996 to collect data about technology
education in that country. During the visit the researcher separately interviewed an
officer in the State Education Commission o f the People’s Republic of China, a
Principal in a secondary school, and three instructors o f labor and technical

education from three different schools. These three schools were in different
stages for developing and implementing the course. Labor and technical education
was the name for technology education in China.
Mrs. G was an instructor in C Secondary School.
The labor and technical education program in the school focused on
improving students quality rather than skill. In other words, the school tried to
educate students to become participating citizens. Students should also learn how
to improve their abilities in the laboratory, not just with books. Practice was an
important part o f learning. Theory should be combined with practice. The content
o f the course included typing, pattern making, sewing, computers, and weaving.
Computer study was based on group learning. About three to four students shared
a computer. All the other course activities were individual based. Students
enjoyed the courses very much. The school edited the teaching materials itself,
because the recommended teaching materials did not meet the needs of the school.
Some o f the skill level expectations were too high, some of them were too low for
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the school’s students. Also there were many mistakes in the recommended
teaching materials. When the school implemented the course, they had many
financial problems. They could not get any money from the county education
bureau. In order to implement the course, they had to solicit money from their
students, even sell waste paper for recycling. The labor and technical education
program always should yield to other courses when students must study for
examinations. Some teachers wanted to take the time spent in the course and use
it for examination subjects.

Three Steps Teaching Method
In order to teach the course better, Mrs. G summarized three steps for
teaching the labor and technical education course:
a) What were the purposes of the course? Let the students understand the
importance o f the course. Students would get benefits from the course
throughout their whole life.
b) How was the course promoted? Student interest was the keystone for
successfully implementing the course from students point view.
Teachers must develop students’ interest.
c) What was a good attitude to have when studying the course? Students
must take the course seriously. If students learned the course
carelessly, they can only get a little from it.
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How did Chinese general education transform from education for entering
university to improving a students’ quality as an individual? Mrs. Guo thought
that the labor and technical education program should become a bridge for that
transformation.
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APPEXDIXI
Interview Outline
Questions List for Education Administration Organization
1. What were the main purposes of Industrial Arts or Manual Training?
vocational preparation or general education.
2. Was the course a required course for all students in junior and secondary
schools in the country?
3. Were there any nationwide curriculum for the courses?
4. What kinds teaching materials and text book were used?
5. In addition to basic skills, did the curriculum include contentrelated to values
and attitudes?
6. Were there enough qualified teachers in the field for the whole nation? What
backgrounds were the teachers generally?
7. What kind o f program in normal university prepared teachers to teach the
course? Can teachers get routine in-service training?
8. Was the course considered important by national, province, and county’s
educational administration organization? If yes, what kinds experiences were
worth popularizing. If not, what were the crucial elements prohibiting its
usefulness?
9.

From nationwide view, were the courses effective or not.

10. Was the course relevant to the country’s economic development needs? Did
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the educational administration organizations have any plan to improve the
current curriculum?
11. In order to have teachers, students’ parents, and students be more interested
and enthusiastic about the course, did you think that it was necessary to put
some units o f the course into the national university entrance examination?
12. Did you have any academic exchange programs with other countries in the
field?

Questions List for Secondary School
1. Did the course have a vocational orientation, or general education orientation
in your school?
2. What kinds o f teaching materials and textbooks were used in your school?
3. Were the teaching and practice activities group based or individual based?
4. Did you have enough qualified teacher to teach the course? What background
did they have?
5. Were students in your school enjoying the course, or not? Did you think
students learn something useful and important through the courses?
6. Was the majority o f teaching and study time in the school taken up by major
courses, such as Chinese, English, Japanese, and mathematics?
7. Was the teaching and study time of the course taken up by other courses, such
as Chinese, English, Japanese, and mathematics?
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8. Was the course considered important by school administrators, teachers,
students, and students parents? If not, What were the major elements that
inhibit its importance?
9 . When you implemented the course, did you have any financial problems? For
example, did the school lack money to purchase necessary teaching materials?
10. How did you improve your teaching quality? For example, did teachers o f the
course have in-service training?
11. Did you have any academic exchange programs with other schools, provinces
and countries in the field?
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Technology Education

W est Virginia University
C ollege of Human Resources and Education

Faxian Yang
2929 University Avenue
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McCrory, Chairman o f Department of Technology Education in West Virginia University,
recommend that I contact you, because your state has a lot o f experience in the field. Please
send related information, module of mathematics, science, and technology education, to me
Thank you very much!!! I appreciate your time and help.
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Dr. David McCrory
Chairman,
Department of Technology Education
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McCrory, Chairman o f Department o f Technology Education in West Virginia University,
recommend that I contact you, because your state has a lot o f experience in the field. Please
send related information, module of mathematics, science, and technology education, to me.
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ABSTRACT
The problem of this study was to develop a strategy for integrating
technology education concepts within the Chinese mathematics and science
curricula. The researcher used a case study as the basic methodology. It included
three methods for collecting data: literature review, field study in junior and senior
secondary schools in America and China, and interviews with experienced
educators who were familiar with the status of technology education programs in
the selected countries. The data came from the following areas: Japan, Taiwan,
the United Kingdom, China, and five states in the United States: Illinois, Iowa,
Maryland, Massachusetts, and New York. The researcher summarized each state
and country’s educational data, identified the advantages and disadvantages of
their current technology education program, and identified the major concepts
within each program. The process determined that identified concepts would be
readily acceptable into the current Chinese educational system. Modernization of,
industry, agriculture, science and technology, and defense have been recent
objectives o f the Chinese government. Therefore, Chinese understanding of
technology, or technology education, became important for the country.
However, traditional thought and culture curb the implementation of technology
education within China’s current education system. The proposed solution was to
integrate technology education concepts into China’s mathematics and science
curricula. The purpose of the integration was to put new thoughts and methods
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into the current educational structure. It was concluded that the proposed model
and interventions would allow Chinese educators to carry out the integration into
China’s education system.
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